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ASHES SLUICED TO | 
SMALL TRANSFER 


| ASHES SLUICED TO 
ADJACENT LOWLANDS 
FOR FILL 


ASHES SLUICED TO 
STORAGE SUMP FOR 
CLAMSHELLING TO CARS 


ASHES PUMPED TO 
DEHYDRATING BIN 
FOR UNLOADING INTO 
CARS OR TRUCKS 


ASHES PUMPED TO 
STORAGE SUMP FOR 
CLAMSHELLING TO CARS 


ASHES PUMPED TO 
DISTANT LOWLANDS 


WATER MAY PASS INTO 
CLEARWELL FOR 
RECIRCULATION THROUGH 
HYDROJET SYSTEM 


rate of % to 1 ton per minute. Hydrojetting 


your ASH problem 


Hydrojet Systems can be made to fit any 
} type of coal-fired furnace under almost any 
conditions of service, and will dispose of 

the ashes in any of the ways shown. Where 

water is at a premium or stream pollution 

must be avoided, recirculation of the water 

i used for ash removal is provided for. Ashes 
may be accumulated for a considerable 

period of time, and then be removed at the 


assures minimum labor, power, and main- 
tenance, as well as full boiler capacity and 
efficiency. Since the system is totally en- 
closed from the furnace to the point of 
disposal, hazards such as heat, flying dust, 
and noxious gas are completely eliminated. 


This modern, economical method of ash 
removal can be readily adapted to your 
present needs. Our nearest representative 
will be glad to give you the details. Write us. 


lishec! monthly with an additiosc! Directory number in Jute. McGraw-Hill Publishing Canpany, inc, Editorial and executive offices, 330 W. 42nd St., New York 18, N. Y. 
Entered as second chess matter Janwary 26, 1949, at the post office at New York, NW. Y., ander the uct of Merch 3, 1879. Printed in U. S. A. Allow ef feast 10 days for 
change of oddres. Subscription rates, U. $. and U. S. possessions, $5 for one year, $7 for two yeors, 65¢ per single copy. Canade $7 for ots year, $11 for two yeurs. Pan 
Atvericon Countries, $10 for ome year, S16 for twe yeors. All other countries $15 for one year, $25 for two yeors Please indicate position end company connection an bra 
subscription orders 


| 

| 
| 
“y 
| 
ities | 
wal 
a 


LINK@> BELT | 


AMER 


om 
Cars “Broom Clean” Faste: 
and at Lower Cost with 


THE ONLY CAR SHAKER WITH 
ALL THESE IMPORTANT FEATURES 


POSITIVE ACTION—Lower vibrator speed results in positive 
impact action. Easier on cars. Vibration rate adjustable in the 
field for all types of coal and other bulk materials. 
ELIMINATES OBJECTIONABLE NOISE—Low-frequency results in 
a relatively low sound level. 

LOWER COSTS—Only 1 to 3 minutes required for ‘‘broom- 
clean" unloading of most cars. Especially effective for unload- 
ing damp or sticky materials. 

LONGER LASTING, SAFE—Lower operating speed reduces wear 
and maintenance. Rugged construction. No picks or hammers 
needed. Less hazard to crew. 

UNDIVIDED RESPONSIBILITY—Link-Belt can furnish, when re- * Lower the Link-Belt Car Shaker 
quired, the complete system, including shaker, hoist, frame, . to the top of car walls. 

track hoppers, feeders and conveyors. 


Simple, Fast Operation! 


* Start motor. Positive-action vibration 
on car sides and hopper bottoms does the 
job clean and fast. 


Check your present unloading methods against the dollar-saving 
efficiency assured by Link-Belt's exclusive features. Get full 
details on installation and application to your needs. Send for 
Book No. 2345. 


LINK-BELT COMPANY 


Chicago 9, Indionapolis 6, Philadelphia 40, Atlanta, Houston 1, Minneapolis 5, Son Francisco 24, 
los Angeles 33, Seattle 4, Toronto 8, Johannesburg. Offices in Principal Cities. 
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_ATTEMPERATOR J 


FOR NEW ECONOMIES 


Demand charge for Induced-Draft fan capacity may run as high as one-half 
of one per cent of gross generating capacity . . . an appreciable expense to 
any central station. Maintenance, too, is excessive because of constant exposure 
to hot gases and entrained abrasive particles. 


These reasons help explain the importance of B& W's latest development 
—pressurized furnace construction. ID fans can be eliminated and users assured 
of the four big advantages listed on the opposite page. 


A creative approach to boiler design and application, working in close co- 
operation with far-sighted managements and power engineers, has identified 
B&W with steam-power progress for more than 80 years. Perhaps it’s just 
what is needed to effect significant steam-generating economies in the solution 
of your present problems or future plans. 


B&W Integrol-Furnace Boiler, Type 
‘FH, with pressurized casing, now in 
successtel aperation in outdoor 
¢enttal station installation. Design 
capacity if 300,000 Ib. of sieam per 
hr. at 878 psi and 910 F with 
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B&W Open Pass Boiler of pressute-furnace 
design now serving in mid-western central 
stotion. Design capacity is 930,000 Ib. 

of steam per: hr. ¢t 2300 psi and 1050 F, 
with reheat te 1000 F. 


\ 


improved principle 
of boiler-furnace 
operation 

pioneered 

by BzW 


-oe- OFFERS MAJOR COST SAVING ADVANTAGES 


Eliminates ID fan — lowers demand charge. 

Prevents air infiltration — provides higher boiler efficiency. 
Simplifies draft control — permits quick, easy, effective 
adjustment to optimum combustion conditions at all loads. 


Simplifies design — lowers initial cost of duct and stack 
arrangement. 


BABCOCK 


Steam Costs Since 1867 


Helping Industry Cut cy & War LCOM 
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Illustrating the operation of the Elliott tray-type deaerating heater. 
Water entering through the inlet spray assembly is sprayed across the 
opening of the vent collecting hood into the heating compartment, 
falls to the bottom of the heating section and down to the trays. By 
this time it has become heated to close to steam temperature. Falling 
from tray to tray it is constantly agitated and releases its noncondens- 
able gases, which are carried upward by the incoming steam and 
ultimately through the vent collecting hood out the vent opening. 


At left, the Elliott 120,000 Ib.-per-hr. 
deaerating heater of latest type, which 
is setting a new low-maintenance stand- 
ard in a large California plant while 
delivering oxygen-free feedwater 
heated to saturated steam temperature. 
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. THE NEW ELLIOTT DEAERATING HEATER 
i made its appearance approximately two years ago, offer- 


ing almost entire freedom from maintenance required by 


older design heaters. This offer has now been completely 
substantiated by the performance of units such as that 
pictured on the opposite page. This is a 120,000-Ib.-per- 


hr. heater serving a large nationally known western in- 


dustrial plant. The heater has required no maintenance 
nor given one moment's trouble since its final adjustment 
and start-up some ten months ago, inspiring the enthusi- 


astic comments of the boiler room staff. 


This is the heater that needs no tubular vent con- 


denser, the function of that potentially troublesome ele- 


ment being handled inside the heater shell by a perma- 


i! nently located vent collecting hood, and a simple inlet 


spray assembly, which may be withdrawn for inspection 


if desired. 


Stainless steel is used throughout, wherever corrosive 


gases are encountered. This includes trays which are far 


lighter than the cast trays of earlier design. 


ak Elliott engineers pioneered the deaerating heater, 


1 and with this new design are keeping in the forefront 


of progress. 


The Elliott Tray Type Deaerating 
Heater, showing interior construc- 
tion, Full details on this unit are 
given in Bulletin N-16, on request. 


ELLIOTT COMPANY, Deaerator and Heater Dept. 
JEANNETTE, PA. 

Plants ct: JEANNETTE, PA» © RIOGWAY, PA. 

AMPERE, N. J. © SPRINGFIELD, O. * NEWARK, N. J. 

GFFICES CH AE 


 DEAERATING FEEDWATER HEATERS 


-require no tubular vent condensers” 
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Minimum 
Boiler Cleaning Cost 
results from 


Diamond has continuously carried on basic research to improve boiler cleaning. 


in cleaning equipment. This research, plus 80% of the soot blower experience, gives 


{ This has covered nozzle design, flow patterns through tube nests, and pressure drop 
i 


the vast engineering background necessary in meeting today’s difficult boiler 


| cleaning problems. 


This unequalled experience pays off to the purchaser of Diamond Soot Blowers 


in better boiler cleaning at lower cost... for there is no substitute for experience in 


the soot blower industry. Experience can be gained only by making installations . . . 


seeing to it that they operate satisfactorily .. . servicing them periodically ... over 
the years. 


As a result, when you buy Diamond Soot Blowers you are assured of the most ° 


advanced design, the finest materials, the best workmanship and correct application. 


All this adds up to minimum boiler cleaning costs when you use Diamond Soot Blowers. 


DIAMOND POWER SPECIALTY CORP. 
LANCASTER, OHIO 
Diamond Specialty Limited * Windsor, Ontario 
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There is 


Blower 


DIAMOND Model IK 
Long Retracting Soot Blowe: 


DIAMOND Telescopic 
Long Retracting Soot Blower 


DIAMOND Model G9B DIAMOND Model IS 
Soot Blower Short Retracting Soot Blower 
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for Every Boiler Cl 


DIAMOND Model A2E 
Automatic Air Puff 
Soot Blower 


DIAMOND Air Puff 
Master Controller 


eaning Requirement 


DIAMOND 
Air Control 
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DIAMOND Automatic Air Heater Blower 


KVS 
Responsibility 


All equipment, electrical as well as mechanical . . . from 
bunker to bus bar . . . installed ready to be turned over to 


the owner in operation after all guarantees have been 


met is what is meant by KVS in offering this service. 


Furthermore, KVS will erect steam power plants in any 
part of the world to operate on low priced fuels so as to 


assure a very low cost per KW. 
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Every such plant designed, built and installed by KVS carries a 
KVS performance guarantee whether or not the equipment is actu- 
ally built in KVS shops. This means that in KVS there is a single 


responsibility for the overall performance of the complete power 
plant. 


You are invited to investigate KVS experience, facilities and ability 


to meet all obligations which are implied in standing back of such 


performance guarantees and which must be met in rendering a 


complete, comprehensive service. 


2 PARK AVENUE. + NEW YORK 16, N.Y. 
FACTORIES: DANVILLE, PA. 


POWER «+ June 1950 


gin 


copy of 97 
ering Bulle 


44-B ontaining 


sluabl 


preparation 


ized tue 


generating 


nformation on 


of pulver 
ond steam 


lants 


| ‘| 
alr 
ile 
\ ili! 
At 
jze | 
| 
| 
|! 
| ni 
frown 
if dir q 
v 
? | 
MANUFACTURING AND ENGINEERING CORPORATION 
| 
i 


What’s YOUR 
Fuel-dollar 


This Bailey Boiler Control Panel insures high efficiency in the use of Fuel-Dollors at a 
Western Chemical Plant. It includes Bailey Combustion Control, Bailey Three-Element 
Feed Water Control and Bailey Steam Pressure Reducing Control for two oil-fired boilers. 


COMBUSTION * PRESSURE 
FEED WATER ° LIQUID LEVEL 
TEMPERATURE FEED PUMPS 


for Steam Plants 
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Efficiency 


A dollar’s worth of fuel has the same 
potential energy, no matter who’s boiler 
it fires. But how much of the energy 
actually gets converted to a usable form 


depends on how you operate your boiler. 


That’s where Bailey Controls can help. 
And, here’s why, we believe, you'll get 


better fuel-dollar efficiency with Bailey: 


1. Complete Range of Equipment—fully 
co-ordinated. You need never worry 
that a Bailey Engineer's recommenda- 
tion is slanted in favor of a particular 
type of equipment, just because he 
has a limited line to sell—or that 
Bailey will pass the buck for efficient 
control; we offer complete boiler 


control systems. 


2. Engineering Service — backed by ex- 
perience. No other manufacturer of 


instruments and controls can offer as 


broad an experience, based on success- 
ful installations involving all types 
of combustion, flow measurement and 


automatic control. 


3. Direct Sales - Service — conveniently 
located near you. Bailey Meter Com- 
pany’s sales-service engineers are 
located in more industrial centers 
than those of any other manufacturer 
of boiler control systems; you get 
prompt, experienced service with a 


minimum of travel time and expense. 


For better fuel-dollar efficiency — for 
more power per fuel-dollar, less outage 
and safer working conditions, you owe 
it to yourself to investigate Bailey Con- 
trols. Ask a Bailey Engineer to arrange 
a visit to a nearby Bailey installation. 
Were proud to stand on our record: 


“More power to you!” 


BAILEY METER COMPANY | 


1036 IVANHOE ROAD -« 
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CLEVELAND 
BAILEY METER COMPANY, LIMITED 


10, OHIO 
MONTREAL, CANADA 
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RELIABLE 
LOWEST COST 
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the canning season, 


CANTON STOKERS for 
IN ONE YEAR 


by fuel and labor savings alone 


CLOSE-UP OF CANTON 
AUTOMATIC CONTROLS 

that keep steam pressure on 
the dot, increase efficiency 
of any stoker installation. _ 


Four rugged Canton Lo-Set Ramfeeds along 


with Canton’s cooperative engineering and 
proper installation produce this outstanding 
money saving performance for J. WELLER 

FULL RESPONSIBILITY IS OURS CO. Gravity flow hopper arrangement helps 4 
how we make the investment self-liquidating. 
Canton makes some 54 types and sizes for any ~ Ds 

need. After thorough analysis of YOUR needs 4 syst 

by Canton engineers, you select the model pm a) J. WELLER COMPANY received 

formative bulletins are ready on all Canton but even WEAR itself 

Stoker Models. Our staff of field engineers 

is available for free consultation on combus- bin n 

tion problems. Send the coupon or write, wire be ; 

or phone us today. k ay 


CANTON STOKER CORPORATION 


741 ANDREW PL. S. W., CANTON, OHIO 
C] Please send all descriptive literature at once 
C] Have a CANTON Engineer interview us immediately 


CANTON STOKER CORPORATION 


741 ANDREW PLACE S. W., CANTON, OHIO 


COMPANY 


ADDRESS 


city 
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pecitied FOR TIMKEN’S 


Allis-Chalmers 


To Unit Substation 


kv Vertical lift metal-clad switch. 
gear with DZ-100B oil circuit breakers, 
part of unit sub No. 5, at Timken’s plant 
number 4-1, Columbus, Ohio. 

Circuit diagram shows Timken's Co- 
lumbus plant arrangement. 


Tapered Roller Bearings give faster, » 
smoother rides. Timken’s production 
equipment operates on power distributed 
by Allis-Chalmers high voltage metal-clad 
switchgear, 
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OLUMBUS PLANT... 


250,000 kva, 13.2 kv Metal-clad Switchgear 
Insures Continuous Power and Correct Voltage with 
Continuity of Service, Plus a High Degree of Reliability. 


pane THE NATION'S FREIGHT, helping to bring 
your daily needs to you faster and in better con- 
dition by reducing starting resistance and operational 
wear .. . that is one of the big jobs that Timken Roll- 
er Bearings are doing. 

Providing the power for driving machining equip- 
ment necessary for the production of these bearings 
and other products are 165, 260, 300, and 500 hp 
synchronous motors. 

Protecting these motors and other electrical equip- 
ment are seven units of 250,000 kva indoor metal-clad 
switchgear with DZ-100B oil circuit breakers. These 
serve six 480 volt load center substations with dry 
type transformers and low voltage air circuit breakers 
— all standard Allis-Chalmers equipment. 


ALLIS-CHALMERS, 952A SO. 70 ST. 


Standard Allis-Chalmers Switchgear 
For any industrial plant, Allis-Chalmers standard 
switchgear is prefabricated, pretested and completely 
assembled — ready to operate when delivered. 


Choose High or Low Voltage Switchgear 
Allis-Chalmers high voltage switchgear can be fur- 
nished with Airblast, Oil or Ruptair circuit breakers 
designed for fast interruption of faults and fast re- 
closing. For secondary installations A-C provides low 
voltage switchgear employing air circuit breakers 
that give reliable operation. 

For more information on either of these moderna 
switchgear lines, call your nearby Allis-Chalmers dis- 


trict office or write direct. A-2912 


MILWAUKEE, WIS. 


Positive circuit protection for production of precision bearings 
is provided by Allis-Chalmers 15 kv Vertical-lift switchgear 
with DZ-100B oil circuit breakers. 


Unit-Substation with incoming line disconnect switch, 1000 
kva dry type transformer, convenient instrument panel feed- 
ing 600 volt air circuit breakers. 


Ruptair is ao Allis-Chalmers trademark. 


ALLIS-CHALMERS 


First in the U.S. with Metal-Clad Switchgear 
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turbine 


Cats seem to live a charmed life. And in many ways so do 
Sinclair sintuRLitE Oils! You’d expect the grueling conditions of tur- 
bine service to cut short the life of any oil. But SINTURLITE is different! 

Not just for months—but for years—SINTURLITE keeps right on 
lubricating efficiently .. . resisting oxidation, retarding sludge for- 
mation, preventing rust, separating readily from water. Long serv- 


RESISTS PREVENTS 
OXIDATION Mt RUST 
For lubrication counsel, see your nearest Supplier 
of Sinclair Products or write to Sinclair Refining & aA 
Company, 630 Fifth Avenue, New York 20, N. Y. 
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with nine 


ice life is assured by the superbly refined petroleum base and 
proven additives that are combined in SiINTURLITE. 


Avoid shutdowns—let SINTURLITE Oils keep your turbines on the 
line continuously. 


41,000 kw Turbo-generator operating on 750 PSI steam, 
with Sinclair sinturuire Oifs. No oll change in over 5 years! 


RETARDS avoips 
SLUDGING.  SHUT- 
FOAMING DOWNS 
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HERE ARE OTHER SAVINGS..... 


Typical G-E Master Unit Substation 


When you order General Electric Unit Substations your engineering 
involves only a simple one-line diagram like the one at the right. We 
do all the detailed specs, prepare construction drawings, electrical 
diagrams, operating instructions and other paper work to give 


complete co-ordination of the project—all this on one purchase order, 


lower costs than field-asse ' 
and at lower costs than field-assembled types 


Single-circuit Unit Substations GEA-4300 
Package Substations GEA-4500 


For further information ask your G-E Sales Representative for the 
publications listed or write to Apparatus Department, General Electric 


Company, Schenectady 5, New York. Rural Packace Substations GEA-5276 
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3° 1667/1936 Kvo 


t-@ tronsf. 
(5000/5808 Kvo 
bank capacity ) 5000/6250 Kva 


Um 3°-@ tronsf. 
load 


Step -voltoge ratio control 


regulator 


100 Mva 150 Mva 

oil circuit pd 
reokers 

breokers ‘Rem Y 


FIELD-ASSEMBLED TYPE G-E UNIT SUBSTATION 


MATERIAL AND LABOR $66,182 MATERIAL AND LABOR $60,424 
OVERHEAD (20%) 13,236 OVERHEAD (20%) 12,085 


$79,418 $72,509 
SAVINGS by installing &-& UNIT SUBSTATION $6,909 of 8.7% 


In this typical cost analysis* that shows the obvious advantage of using General 
Electric Unit Substations purely from an investment standpoint, the labor 
estimates on both jobs were the minimum, a factor that favored the field- 
assembled type. As G-E Unit Substations arrive in large, completely-assembled 
units they are installed faster and easier, with lower labor costs. 

Note that 20°; overhead was added in both cases. For a comparison of 
real costs, 10°, on the G-E Unit Substation against 20°, on the field-assembled 
type would be more reasonable. Overhead is reduced when you order G-E Unit 
Substations because weeks spent in tedious engineering and detailing individual 
items are eliminated, at definite savings to you. Another item in favor of the 
G-E Unit Substation is its fan-cooled rating—442 kva greater than the field- 
assembled job. At a conservative $5 per regulated kva this gives you further 
savings in favor of the Unit Substation. 

*For one installation in 1949. 


MATERIAL AND LABOR $66,182 i MATERIAL AND LABOR $60,424 
OVERHEAD (20%) 13,2% i i OVERHEAD (10%) 


EXTRA FAN-COOLED CAPACITY 2,210 LET'S EVALUATE, 


$81,628 


SAVINGS by installing ©-F UNIT SUBSTATION $15,162 or 18.6% 
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GLASS GAGES. Glass 


goges have potented 


AT THE 
BOILER 
DRUM 
YARWAY FLOATLESS HI- 
LO ALARM WATER 
COLUMN with VERTICAL 


PRESSURE-SEALED FLAT 
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THE LEVEL 


It’s accurate! It’s where you can see it! 


These two most important needs for boiler 
water level indication are assured with a 
Yarway system. 


Yarway indicating equipment is accurate 
because it is operated directly by the boiler 
water itself. Yarway Weight-operated Hi-Lo 
Alarm Water Columns with either Sesure In- 
clined or Flat Glass Vertical Gages take care 
of the job at the boiler drum. On the instru~ 
ment panel or other desired location, Yarway 
Remote Liquid Level Indicators bring over- 


head gage readings dovén to convenient, easy 
eye-levei vision. By use of a Control Unit on 
the indicator, additional Hi-Lo light or sound 
alarms can be located at any place in the plant. 


The Yarway HI-LO-GRAPH, a panel- 
mounted recording indicator, gives a 24-hour 
record of boiler water levels. 


Yarway engineers will gladly show you how 
the Yarway Boiler Water Indicathag System 
increases power plant safety and efficiency. 

For the full story on Yarway Indicntors, write 
for a free copy of Yarway Bulletho WG-1$22. 


YARNALL-WARING COMPANY, 100 Mermaid Avenue, Philadelphia 18, Pa. 


BRALICH OPFICES IN PRINCIPAL CITIES 


ON THE INSTRUMENT PANEL 


YARWAY REMOTE LIQUID 
LEVEL INDICATOR, operated 
directly by the boiler water 
itself, by the pressure differential be- 
tween o constant heed and the varying 
heod in the boiler drum. indicating 
mechanism is never under pressure—no 
stuffing boxes. See Bulletin WG-1822. 
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YARWAY SEMOTE HILO ALARM 
SIGNALS, kghts or horas. Operoted 
by Control Unit attached to Hemote 
Liquid Leved indicator Ratorder. 
Any umber can be installed, ot ony 
desired lecutions througtest the plont. 
See bulletin WG-1822, 
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Typical installations of Lunkenheimer 
Steel Valves in the Twin Branch Plant 
of American Gas and Electric System. 


POWER June 1950 


| i 
| 
i| 
| | ough 
2 
| 
a le 
24 ie 
| 
Hah 


Tuis pioneer high-pressure, high-temperature power plant, 
the Mishawaka (Twin Branch) plant of the Indiana and Michi- 
gan Electric Company is equipped with a large number of 
Lunkenheimer Valves. Ranging from low pressure Bronze Globe 
and Gate Valves to Breech Lock Seal Welded Bonnet Cast Steel 
Valves for extreme pressures and temperatures, most types of 


Lunkenheimer Valves are included in the installation. 


Lunkenheimer Valves in the original power unit, now nearing 
the end of the twenty-fifth year in service, as well as subse- 
quently added units, have established notable records for de- 
pendability and trouble-free service. The Twin Branch Plant, 
incidentally, is but one of the plants in American Gas and 
Electric System equipped with Lunkenheimer Valves. 


ESTABLISHED 1862 


THE LUNKENHEIMERC2: 


QUALITY” 
CINCINNATI 14, OHIO, U.S.A. 


NEW YORK 13 +» CHICAGO 6+ BOSTON 10> PHILADELPHIA 34 


EXPORT DEPT. CINCINNATI 14, OHIO. USA 
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BLOCKS 


CRYSTOLON 


CRYSTOLON is the Norton 
Company trade-mark for its 
brand of silicon carbide. 
CRYSTOLON grain is pro- 
duced at high temperatures 
and will stand up well under 
high heat. In the manufacture * 
of CRYSTOLON brick and air- 

cooled blocks for boiler fur- 

naces a maximum of silicon car- 

bide is mixed with a minimum 

of refractory bond to produce 
highly refractory shape. 


WNORTONH 


REFRACTORIES 


End View Showing Air Passage 
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for Cooled WALLS BOILER FURNACES 


CRYSTOLON Hollow Blocks are specially designed for the 
scientific construction of air cooled walls in boiler furnaces. In 
addition to their unique design, these blocks (like CRYSTOLON 
Bricks for solid walls) possess the four basic outstanding qualities 
of silicon carbide. The result is lowered boiler lining cost: 


(1) Unusually high refractoriness. Bonded CRYSTO- 
LON Shapes are successfully used at temperatures up 
to 2900°F. (1595°C,). 


(2) Resistance to slag action. The action of molten 
slag is tough on any refractory—but CRYSTOLON 
blocks and bricks are made so dense that slag will not 
take hold by penetration. 


(3) Resistance to clinker adhesion. CRYSTOLON 
blocks and bricks are designed to reduce the adhesion 
of clinkers to a minimum. If clinkers do adhere to a 
limited extent, they are easily removed without any 
damage to the surface of the block or brick. 


(4) Resistance to abrasion. Silicon carbide is an 
abrasive material of extreme hardness and, therefore, 
CRYSTOLON blocks and bricks show remarkable resist- 
ance to abrasion—including that caused by the moving 
fire bed of a stoker-fired furnace. 


CRYSTOLON air cooled blocks are designed as a full block hav- 
ing a 9” base or as a half block with a 4!/2” base. They havea 
definite relation to the standard 9” CRYSTOLON straight 
brick and can be used in conjunction with it. In addition 

there are modifications of the 9” brick shapes, pro- 

vided with standard tongues and grooves, for use in 

conjunction with the blocks as both headers and 

stretchers. The blocks are made with either a 

blank face or a perforated face having two or four 

holes. 


NORTON COMPANY 
WORCESTER 6, MASSACHUSETTS 
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REPEAT ORDERS for VULCAN AUTOMATICS 


Chicago District Electric Generating Company...............- 3 orders 


Cincinnati Gas & Electric Company........-..-----.-+2eeeeeeee 2 orders 


Consolidated Edison Company of New York...........---.--. 7 orders 


Duquesne Light 3 orders 


Long Island Lighting Company..............----0+-0:eeeeeeeeee 3 orders 


Metropolitan Edison Company..............-.:0-0:2eceeeeeeees 2 orders 


Pennsylvania Electric 


Philadelphia Electric 


Rochester Gas & Electric 


Staten Island Edison Company 


“Proof of the Pudding” lies in repeat orders placed 
by these important utilities for Vulcan Automatics. 
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the 


You might try something new be- 
cause you believe it good. But you 
don’t often buy it again until you've 
had proof that performance lives up 
to promises. 

So it was with the important cen- 
tral stations on the list. They tried 
Vulcan Automatic Soot Blowing Sys- 
tems on faith. They placed repeat 
orders after experience had proved 
that Vulcan would: 

1) Clean boilers 


better because the 


system is engineered 
for effective blowing 


in even the least ac- 


cessible passes. This means higher 
boiler efficiency, less fuel burned 
per pound of steam generated. 

2) Use less steam or air in blowing 
because each boiler operates for 
exactly the proper cleaning interval 
and no more. Saving steam or air 
saves money. 

3) Save labor because the entire 
system is operated by pushing one 
button at the panel. 
This frees men for 
other duties, im- 
proves operation 
and cuts operating 


costs materially. 


Write for Bulletin 483—the story es modern Vulcan Automatics 


VULCAN SOOT BLOWER DIVISION 
Continental Foundry & Machine Company 


DUBOIS, PENNSYLVANIA 


BLOWERS 
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There is no such thing as an “all purpose” stoker. 
Each type has advantages that are fully realized 
only when matched with coals of definite charac- 
teristics under well-defined operating conditions. 


The importance of getting the right stoker is 
readily seen when you consider that the price 
you pay for it is only a down payment on the 
continuing cost incident to steam generation. 
Why? Because the cost of fuel burned every year 
throughout the useful life of the equipment far 
exceeds the original purchase price of the stoker. 
And, at today’s coal prices this fact is of para- 
mount interest to you. 

Although the complete line of C-E stokers in- 
cludes seven basic designs, one of the three types 


shown on the opposite page will prove to be most 
suitable in 4 out of 5 installations. Each of these 
stokers represents an outstanding value in its 
respective field. Each reflects the practical knowl- 
edge of fuel and operating conditions Combustion 
has gained through 65 years experience in stoker 
design and application ... with more than 20,000 
installations above residence size. 


You can assure yourself of top stoker perform- 
ance by coming to C-E — stoker headquarters — 
the next time you are in the market. Since C-E 
engineers have at their disposal every type of 
stoker equipment they can afford to be com- 
pletely impartial in recommending the installa- 
tion which fits your needs exactly. B-408 
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SKELLY STOKER UNIT 


plication Range—2° to 200 boiler hp. 
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e simplify ash 


avalanching typ 
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lubrication throughout. 


speed transmission. Automatic 
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SPREADER STOKER 


Approximate Application Rang 
ducing 200,000 Ib of steam per 
The C-E Spreader Stoker is available in both dumping erate and 
continuous discharge tyPes- This simple, rugged stoker is designed to 
burn a wide variety of coals. Hoppet, feeding and distributing mech- 
anism, variable-speed drive and motor are combined in @ compact 
unit. Rotating spreader blades feed coal into the furnace nm criss 
crossing streams which assure uniform distribution. Fines are burned 
in suspension and the rest of the coal is burned on the grate. Grate 
surface 1S zoned for regulating air admission and to facilitate cleaning. 
All parts subject to wear are readily accessible for inspection, adjust- 
lacement, when necessary: Rate of fuel feed and ait supply 
de range and are readily adaptable to 


e—150 boiler hp. up to units pro- 
hr, or more. 


ment or rep 
may be regulated over a Wi 


automatic control. 


June 1950 


/ 
he burning either anthra® erate bars assures Jateral non- 
t xed and moving lever dump grates 
of fi Cantil j 
porous fire- An integral forced-draft fan, 
re moval. An? ratic Sixteen 
4 
ae 
my 
ll 
\ “4 
) 1 
| 
31 
— 


: costs for distribution and utilization of steam (or other 
fluid) will be known facts with the installation of a Brown Flow 
Accounting Meter. And you'll be able to put your finger on leaks 


and uneconomical operations ... because the hourly and daily 
records will let you know, not approximate, what is happening. 
where it is happening, and when it is happening. 


Brown Flow Accounting Systems are producing sensational 
economies in many plants, repaying the original investment in a 
very short time. 4 Brown Recording Integrating Flow Meter . . . 
complete for a six inch line . . . costs less than $500.00! 


Check, today, on the application of such an accounting system for 
your processes. Call in your local Honeywell engineer for specific 
information ... he is as near as your phone! 


MINNEAPOLIS-HONEYWELL REGULATOR CO. INDUSTRIAL DIVISION 


4490 Wayne Ave., Philadelphia 44, Pa. 


Offices in 73 principal cities of the United States, Canada and throughout the world 
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WITH THE BROWN ACCOUNTING FLOW METER 


Inrstiumentation 


FOR BETTER PROCESSING 


fie 
Lis 
He fe, 
ij 
| | sulletin 2022, jrown Flow 
Meters for Cost Accounting,” 
is complete and informative. 
7 A copy will be sent to you at | 
upon request. Write txlay! 
a 
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Any Hungry Boiler 


—by this System Operating at a Carload Every 5 Minutes 


Here's a power plant where large scale coal handling operations are re- 
quired to satisfy a tremendous appetite for power. When this plant 
reaches full production, the S-A belt conveyor system will be capable of 
handling and storing coal at the rate of one carload every five minutes . . . 
12 carloads an hour. S-A conveyors also store and reclaim over a huge 
auxiliary outdoor storage area to permit continuous plant operation. 

Whether your operations are large like this generating station, or small 
and comparatively simple, S-A engineers can help you find the most 
efficient way to handle coal and ash at the lowest cost per ton handled. 
They have a complete line of handling equipment plus nearly 50 years 
of engineering experience with all kinds of conveying problems. 


STEPHEN @= pamson 


POTOMAC ELECTRIC POWER 
COMPANY 
WASHINGTON, D.C. 

Coal cars are weighed and then emptied by 
a rotary car dumper discharging to belt 
feeders which feed to a 320-foot inclined 
S-A Belt Conveyor. From the breaker house, 
reduced coal can be diverted to a pivoted 
hoom conveyor for stockpiling on outdoor 
storage ... or transferred to the main 370- 
foot inclined S-A Belt Conveyor for de- 
livery to bunkers. Outdoor storage pile is 
rec laimed by bulldozer to recetwwing ho, ppers 
and main conveyor for delivery to biter 

house bunkers. 


5 Ridgeway Avenue, Aurora, Illinois Los Angeles, Calif. * Belleville, Ontario 


DESIGNERS AND MANUFACTURERS OF ALL TYPES OF BULK MATERIALS HANDLING EQUIPMENT 
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a small unit with a great background 


f FOSTER WHEELER PACKAGE STEAM GENERATORS 


water-tube units embodying the 
best features of central station 
and industrial steam plants 


The average boiler horsepower per unit of 15,000 installations 
which were surveyed recently lies between !50 to 175 hp. These 
units were found to be operating at extremely low efficiencies 
with poorly coordinated equipment. There was also evidence 
that erection had been done by unskilled or semiskilled labor. 


Could one of these installations be yours? 


Provide for your present and future steam plant requirements 
by installing a scientifically integrated Foster Wheeler Pack- 
age Steam Generator which insures continuous steam outpuf 
. under widely fluctuating load demands at low cost and with 
a minimum of maintenance. Exclusive Foster Wheeler features 
affecting casing, combustion controls, insulation and general 
structure are incorporated in this unique package unit. 


FACTORY ASSEMBLED 
READY TO INSTALL 


Write for a copy of Bulletin PG-49-13 
covering all types of Foster Wheeler 
Package Steam Generators. 


FOSTER WHEELER CORPORATION 
165 BROADWAY, NEW YORK 6, N. Y. 
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characteristic necessary to long, top-perform- 
ance operating life under today’s exacting 
conditions. 

The specialized Ric-wiL Engineering Service, ' 
backed by forty years’ experience in insulated 


For over seventy-five years, thousands of cen- 
tral stations all over the world have been 


proving the efficiency and advantages of cen- 
tral generation and distribution of high and low 
pressure steam. 

For forty years over ten million feet of 
Ric-wiL. Prefabricated Insulated Piping have 
been used to convey these products with maxi- 
mum thermal and operating efficiency. 

Constant research and product development 
have provided Ric-wiL Piping with every 


piping systems, supplies technical data, detailed 
piping drawings, and complete analysis of 
piping system layouts. This insures lower in- 
stallation, operation, and maintenance costs to 
users of Ric-wiL Piping. 

At no cost or obligation to you, the Ric-wiL 
representative nearest you will be glad to dis- 
cuss the advantages of Ric-wil. Systems as 
applied to your specific operation. 


For full technical infor- 
mation on Ric-wilL Insu- 
lated Piping Systems, call 
or write the Ric-wiL office 
nearest you or Department 
11-CA in Cleveland, Ohio. 


OVERHEAD 


UNDERGROUND 


FOR FORTY YEARS THE GREATEST NAME IN INSULATED PIPING SYSTEMS 
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@ THE MUNICIPAL ELECTRIC PLANT 


of MUSCATINE, IOWA 


Knows the Value 


Republic automatic boiler control and instrument panels at Muscatine Municipal Electric Plant 
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Republic regulator controlling 


fuel feed to stokers. 


@ in 1941 the Municipal Electric 
Plant at Muscatine, Iowa, installed a 
modern 100,000 lb. per hr. steam gener- 
ator. In 1948 a second boiler rated at 
160,000 lb. per hr., 650 psi. was added. 


In any steam electric generating plant, 
electric power rates and steam cost go 
hand-in-hand. Low steam cost however, 
is not the result of efficient boiler design 
alone. It is determined by the degree with 
which your method of boiler control takes 
full advantage of those economies which 
have been “built-in’’ the boiler and its 
auxiliaries. 


To realize all the operating advantages of 
these modern boilers, each was equipped 
with a Republic automatic combustion and 
feed water control system at the time of 
installation. Built into the Republic con- 
trol system are the many important features 
that enable it to fulfill all the conditions 
of theoretically perfect boiler control and 
still meet all the demands of everyday 
operation. 


POWER * June 1950 


The installation of Republic automatic 
controls on your boiler (or boilers) will 
enable you to: — 


SAVE FUEL by automatically maintaining 
highest combustion efficiency. 


INCREASE STEAM OUTPUT by operating the 
boilers at test efficiency 24 hours a day, 
7 days a week. 


CONSERVE MANPOWER by automatically 
performing the many routine repetitive 
adjustments. 


REDUCE OUTAGES by maintaining uniform 
operating conditions and thereby prevent 
the chain-of-event type of trouble that fre- 
quently develops as a result of incorrect 
boiler operation. 


An automatic boiler control system, as 
designed and built by Republic, will help 
you meet today’s néed for more steam at 
lower cost. 


Find out about Republic control systems. 
One of our engineers will be glad to con- 
sult with you at any time. Write us today. 
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Today, it is essential to use the best lubricants money can buy — for 
maximum efficiency . . . lowest operating cost. That’s why more and 
more production machinery is being lubricated with Tycol oils and 
greases. 

Whatever your lubricating need — for turbine, steam engine, mine 
car or tipple, textile mill, stationary Diesel or locomotive — there's 
a Tycol high quality oil or grease exactly suited to your specific need. 

In developing this comprehensive line, Tycol subjects each in- 
dividual oil and grease to rigid tests during manufacture. This control 
assures the required lubrication characteristics — *POUR POINT, 
viscosity, color, penetration, to name a few — for maximum per- 
formance of that particular product. 

Let us show you the extra value in every measure of Tycol oil and 
grease. Write your nearest Tide Water Associated office today. 


INDUSTRIAL 
LUBRICANTS 


Boston e Charlotte, N. C. e Pitts- 
burgh e Philadelphia e Chicago 
Detroit e Tulsa e Cleveland 
San Francisco e Toronto, Canada 


ACE» NEW YORK 4, N.Y. 


*LEARN WHAT THIS PRODUCT CHARACTERISTIC MEANS TO YOU — READ “‘LUBRICANIA 

This informative handbook, “Tide Water Associated Lubricania,” gives clear, concise descrip- 
tions of the basic tests used to determine important properties of oils and greases. For your 
free copy, write to Tide Water Associated Oil Company, 17 Battery Place, New York 4, N. Y. 


REFINERS AND MARKETERS OF VEEDOL — THE WORLD’S MOST FAMOUS MOTOR OIL 
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BRANCH OFFICES 


BALTIMORE, MD. MILWAUKEE, WIS. 
BOSTON, MASS. MONTREAL, CANADA 
BUFFALO, N. Y. NEW ORLEANS, LA. 
CINCINNATI, OHIO NEW YORK, N.Y. 
CHICAGO, ILL. PHILADELPHIA, PA. 
CLEVELAND, OHIO PITTSBURGH, PA. 
DAYTON, OHIO SAN FRANCISCO, CAL. 
DETROIT, MICH. SEATTLE, WASH. 
HOUSTON, TEX. SPOKANE, WASH. 
INDIANAPOLIS, IND. ST. LOUIS, MO. 
LOS ANGELES, CAL. TOLEDO, OHIO 
WILMINGTON, CAL. 


SECURITY WEDGE packing is an ideal combination fabric and metallic packing 
for reciprocating steam and air rods, steel and cast iron plungers. The metal wedge 
forms a perfect anti-frictional metallic surface against the rod or plunger. The 
continuous segmental wedge center is surrounded by a substantial asbestos cloth 
channel, to which it is securely fastened. The asbestos channel insures to the finished 
packing the resiliency to hold the metallic member in proper contact with the mov- 
ing rod at all times. This packing can be supplied in either ring or spiral form and 
can be depended upon to give long service with low friction and without wear to 
the rod on which it is used. 


Recommended for the following: Piston rods of high speed and Corliss engines, 
large and small valve stems, expansion joints, oil rods, plungers, steam hammers, 
shotgun feeds, stock pumps in paper mills and for all other stuffing box require- 
ments where a good grade of semi-metallic packing is required. 


THE ANCHOR PACKING COMPANY 


GENERAL OFFICES: PHILADELPHIA, PA. 


FACTORIES: MANHEIM, PA., ELKHART, IND., MONTREAL, CAN. 


FIBROUS AND METALLIC PACKINGS FOR EVERY INDUSTRIAL PURPOSE 
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R. E. Neilson, Electrical Superintendent of Marinette Paper Co., looks 


over the G-E 15-kv metal-clad switchg that handles the 13.2 kv in- 
coming power through three Magne-blast power circuit breakers. 
Metal-clad switchgear is neat in appearance, saving in space, and 
offers operating safety to personnel. Additional sections can be add- 
ed for future expansion with a minimum of bother and expense. 


Double-ended load-center unit substation 
with 1500 and 1000 kva transformers. This 
unit receives incoming power at 13.2 kv and 
distributes it at 600 volts to steam plant 
auxiliaries and finishing equipment. Blades 
of air interrupter switch (right) are clearly 
visible through window, another safety 
feature of G-E unit substetions. 


General Electric 1500 kva load-center unit substation that supp 

power to No. 4 paper machine. Air interrupter switch on the primary 
is easy to operate, blades are easy to see. Air circuit breakers on the 
low-voltage side are rated 1600 amperes, have plenty of ‘‘IC’’ 
(Interrupting Capacity) to handle all short circuits. Note entire load 
center is metal-enclosed, thus offering operating safety to personnel. 
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FLEXIBILITY 


“We can’t afford to take chances with an inadequate 
power system because a breakdown would mean a major 
loss in\ both production and time. Our General Electric 
power-distribution system gives us the reliability and 
flexibility we need. If there should be a major fault we'd 
still be able to operate at slightly reduced capacity. 


“The installation of this equipment was made without 

any trouble and we quickly changed over from our old 
system on a three-day weekend.” 

R. E. Neilson, Electrical Superintendent 

Marinette Paper Co. (subsidiary of Scott Paper Co.) 

Ft. Edward, New York 


CHECK THESE FEATURES OF G-E LOAD CENTERS... 


SAVE TIME by eliminating weeks spent over drawing 
boards detailing individual items. G-E factory-assembled 
unit substations are quickly and easily installed with lower 
material and labor costs than required for “piece-meal,” 
makeshift affairs. No last minute “alterations” with hack- 
saws and cold chisels when you order G-E unit substations. 


NEAT APPEARANCE _ Note the smooth, integrated cppear- 
ance of these G-E unit substations . . . no more gawky, 
“old style" stovepipe connections between transformer 
and switchgear. 


INVESTIGATE TODAY how General Electric unit substations 
can be used in your plant for efficient, flexible power 
distribution. Contact your G-E sales representative for 
further information, and write today for the helpful bul- 
letins listed below. Apparctus Department, General Electric 
Company, Schenectady 5, New York. 

GEA-3592 Load-center Unit Substations 


GEA-3758 Load-center Power Distribution 
GEA-3083 Metal-clad Switchgear 


~ 


+t 


Here's the one-line diagram for Marinette Paper's Ft. Edward installa- 
tion. The tie breaker on the double-ended unit substation makes it 
possible to shift the power supply in case of a primory fault, thus ossur- 
ing continuous production at reduced capacity. 

Metal-clad switchgeor distributes the 13.2 kv incoming power to four 
G-E load-center unit substations where the high voltage is stepped 
down to 600 volts for utilization —right at the center of the load area. 
This eliminates long, costly secondary feeders. 


The Scott installation is a complete General Electric project-—one source 
of responsibility plus the very best in co-ordinated planning, engineering, 
manufacturing, and service facilities to give maximum savings and ef- 
ficiency to the customer, 


Be sure to see the “More Power to America” full-color sound 


slide-film “Modern Industrial Power Distribution.” Ask your G-E 
sales representative to arrange a showing for your organization. 
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SEAMLESS 


WELDING FITTINGS 


Your preference for Globe Welding Fittings is support- 
ed by a source of supply with exceptional qualifications. 
Specialized metallurgical experience and facilities gained 
in years of steel tubing manufacture enable Globe to 
produce welding fittings by a precision process that 
yields a superior product. 
Send for the Globe Welding Fittings Catalog No. 501. 


GLOBE STEEL TUBES CO., Milwaukee 15, Wisconsin 


Chicago — Cleveland — Detroit —- New York — Philadelphia — St. Louis 
— Tulsa — Houston — Denver — San Francisco — Glendale, Calif. 


SIZE RANGE OF GLOBE SEAMLESS WELDING FITTINGS 


Producers of Globe Seamless Stainless Steel Tubes 
—Gloweld Welded Stainless Steel Tubes—Carbon 
— Alloy — Seamless Steel Tubes — Globeiron 
Seamless High Purity Ingot Iron Tubes and Pipe. 


Description of 
Fitting 
Elbows 45° Long Radius 
Elbows 90° Long Radius 


Reducers (Concentric 
and Eccentric) 


Tees Straight 

Tees Reducing Outlet 
Stub Ends Lap Joint 
Caps 


Elbows 90° Short Radius 
Returns 180° Long Radius 
Returns 180° Short Radius 


Standard | 
Weight Extra Strong 
(Schedule 40) | (Schedule 80) 


in. to 24 in. % in. to 24 in 
Yy in. to 24 in. 
1 in. to 24 in. 


¥%, in. to 24 in. 


Y in. to 24 in.| 1 in. to 24 in. 


Lin. to 24 in. | 1% in. to 24 in. 


1x %in.to | 
24 x 20 in. 


Y% in. to 24 in. 


1 x % in. to 
24 x 20 in. 


¥% in. to 24 in. 
¥% in. to 24 in. | % in. to 24 in. 
Lin. to 24in.| 1 in. to 24 in. 


Lin. to 24in.| lin. to 24 in. 


1% in. to 24 in. 


Double 
| (Schedule Extra 
160) Strong 
Lin. to 12 in. to 8 in. 
Lin. to 12in. Lin. to 8 in. 
Lin. to 12 in. | 3 in. to 8 in. 


1x %in.to | 1x % in. to 

12x 10in. | 12x 10in, 
lin. to 12 in. | Lin. to 8 in. 
Lin. to 12 in. Lin. to 8 in. 


Lin. to 12 in. | Lin. to 8 in. 


Flanges available 1 inch to 24 inches in all weights 
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THE PACE-SETTERS OF INDUSTRY 


SETS THE PACE 
IN VALVES 


GENERAL ELectrRic uses OIC valves on many of the 
intricate processing operations at its huge Schenectady 
Works, shown below. The heavy construction of OIC 
gate, globe, angle and check valves provides plenty 
of safety margin for every industrial installation. See 
for yourself why so many of the leaders of industry 
are turning to OIC for reliable solutions to their valve 
problems. Contact your OIC distributor. Write direct 
to OIC for your copy of the new 1950 
VALVE CROSS REFERENCE CHART 


You can make your trial applications of the pace- 
setting line with the help of this handy chart. It offers 
you information on the right OIC figures to replace 
valves now installed in your plant. 


THE On10 INJECTOR COMPANY 
221 MAIN STREET Wapswortn, Ono 
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CAROLINA POWER & LIGHT 


Mechanical Draft Fans 


Again Clarage HEAVY-DUTY equipment is chosen 
for a large and important job! 


Pictured above are the two forced draft and one of { ; 
the two induced draft fans furnished for the new September 30, 1949 at che Lussberten plant — the day 
Lumberton (North Carolina) 120,000 horsepower the first 60,000 horsepower unit was placed in service. 
steam electric generating plant of the Carolina Power Second 60,000 horsepower unit scheduled for service 
& Light Co. Ph h f wane rage June, 1950. Clarage fans and Babcock & Wilcox steam 

ight ’ otos show fans aboard cars ready for generating equipment serve both units. 


shipment from our plants in Kalamazoo. 
Each forced draft fan has a capacity of 158,300 c.f.m. at 10.3” 


pressure; each induced draft fan, 229,300 c.f.m. at 13.4” pres- a 
sure and 320° F. The induced draft fans are of record large size. > ] a 


Wheels, housings, bearings, supports, dampers — all parts of 
Clarage mechanical draft equipment are HEAVY-DUTY construc- 


If you want the best in the —HEADQUARTERS for Air Handling 
and Conditioning Equipment 


CLARAGE FAN COMPANY 
Sales Engineering Offices in All Principal Cities 
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SprincFIELD is a builder of steam generating 
units for largest plants, but it also has an out- 
standing record for applying the same engineering 
skill to plants ordinarily classified as small. This 
is one reason why Springfield has been the choice 
of an increasing number of engineers anxious to 
have careful attention given to their jobs. 

The installation shown at the left is a typical 
example of the clean, modern, carefully worked 
out designs Springfield is producing for the so- 
called small plant... this unit is for the Raton 
Public Service Company located at Raton, New 
Mexico. It will produce 35,000 lbs. of steam per 
hour at 425 p.s.i. operating pressure and 750° F. 
total steam temperature. Firing is by spreader 
stoker using western coal. 

We will be glad to submit a proposal covering 
your requirements. See your nearest Springfield 
representative, or write. 


SPRINGFIELD 


BOILER CO. 


1953 E. Capitol Ave., Springfield, Illinois, U.S.A. 
WORLDWIDE SALES AND SERVICE 

NEW YORK + PHILADELPHIA + WASHINGTON, D.C. + DETROIT 

PORTLAND, ORE. + ST. PAUL, MINN. » HOUSTON + CHICAGO 


PITTSBURGH «+ ST.LOUIS + KANSAS CITY, MO. + SEATTLE 
BOSTON + ROCHESTER, N.Y.* MEXICO, D.F.* Export. READING, PA. 


See our catalog in SWEET’S 


| 
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Location: Raton Public Service Company, Raton, New Mexico 
Consulting Engineers: Burns & McDonnell, Kansas City, Mo. 


| 
i 
|| 
CHECK WITH YOUR CC 


ALLIS-CHALMERS BOILER FEED PUMP 


The barrel pump, below, is one of three types 
we build for boiler feed service. The various 
features of this pump have been exhaustively 
tested and proved satisfactory for highest pres- 
sure requirements. 

DBack-to-back arrangement of stages and 
double volutes assure good axial and redial 
balance for high heads per stage. Split inner 
casing simplifies maintenance. Main horizon- 
tal joint of inner casing uses full hydraulic dis- 
charge to keep joint in compression. Special 
design reduces ibility of flashi > Uni- 
form metal section thickness throughout volute 
casing equalizes expansion. 


A-C 2-POLE MOTOR & CONTROL 


The main thing you poy-for and want in a 
boiler-feed pump drive is reliability . . . con- 
tinuity of service with minimum time-out! 

Here is how you get it in Allis-Chalmers two- 
pole motors: Extra insulation protection built 
into the stator winding. }improved bearing 
design eliminates oil leak DBracket (hous- 
ing) bearing construction results in easier mount- 
ing and alignment, greater rigidity. Special, 
non-embrittling copper used in rotor rods. Rods 
silver brazed to end rings. 

Available for indoor or outdoor application 
— drip-proof or splash-proof; water-cooled; 
tube-type totally-enclosed fan-cooled; or pipe- 
ventilated with matching Allis-Chalmers control. 


ERE’S A COMBINATION that's 

hard to beat...a quality boil- 

er feed pump, reliable 2-pole motor, 

and control — all Allis-Chalmers- 
built and backed! 


CHOICE OF 3 TYPES OF PUMPS 
At the pump end, depending on the 
head, capacity and pressure condi- 
tions you are figuring, you can select 
from 3 different designs: 

WW the new barrel-type, for larger 
steam stations operating against the 
higher pressures, 1200 to 2500 Ibs; 
300 to 2000 gpm. 

the “Doubleton”, for pressures 
between 1200 and 1800 p.s.i. 
MH or the standard Type “M”, for 
pressures usually under 1200 p.s.i. 


ALLIS-CHALMERS 


READ WHAT USERS SAY 
Regardless of which type of pump 
you finally select, it will keep your 
maintenance costs down to a rock- 
bottom figure. Here's what power 
plant people, themselves, say. 

After 45,000 hours, ‘No measure- 
able wear on shaft sleeves, rings or 
internal parts.” 1250 p.s.i., 735 
gpm pumps at an Eastern utility. 

After 82,000 hours, “Not .001 in. 
wear on any internal part.” 6 x 4, 
5-stage pumps at Midwest utility. 

“Only .002 in. wear on rings” 
after 8 years operation on pumps 
installed in 1937. On the strength 
of this performance, this Ohio utili- 
ty wae three 1800 p.s.i. pumps. 

And on three, 800 hp, two-pole 


motors driving boiler feed pumps in 
a Midwest utility, “In over 20 years 
of uninterrupted service we've had 
to order replacement parts twice at 
a total cost less than $12 a year!” 


GET AN ALLIS-CHALMERS 
“PUMPING PACKAGE” 
If you want this kind of performance 
in your power plant, get in touch 
with an A-C pump application en- 
gineer today. 

He'll show you how a complete 
Allis-Chalmers “Pumping Package’’ 
- + + pump, motor and control .. . 
can keep you time, trouble and 
money ahead in the long haul. - 

A-2998 

ALLIS-CHALMERS, 952A SO. 70 ST. 

MILWAUKEE, WIS, 
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HERE’S A 


DEA IN ELECTRIC-DRIVEN 


COMPRESSORS 


that means lower costs of Installation, Operation and Maintenance 


®Pipeless, thru-frame air flow 

* Air connections on sturdy frame 

© Packaged, high-efficiency 
intercooler 

®Improved Channel valves 

* Aluminum, full-floating bearings 

© Full force-feed lubrication 


The XLE incorporates a “new look” and a new idea in air-compressor 
design. It is a heavy-duty, well-balanced, easy-to-keep-clean machine 
that can be installed with an absolute minimum of effort, time, and 
cost ... on a minimum of foundation. 

Simplicity of XLE construction, and advanced-design features such 
as aluminum-alloy full-floating bearings that require no adjustments 
in a sealed, dust-tight crankcase, result in lower-cost maintenance 
and a higher degree of dependability. 

The XLE is a highly efficient compressor built for continuous, full- 
load operation, and is ideal for factories, railroad shops, mines, 
powerhouses, and large construction jobs. It is particularly suitable 
wherever skid-mounting, factory floor, or ground conditions require 
a well-balanced machine. 
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“L” DESIGN 


e 
THE SIMPLEST 
MOST COMPACT 
MOST ACCESSIBLE 
MOST ECONOMICAL 
READY-TO-RUN 
HEAVY-DUTY 


CROSSHEAD-TYPE 


TWO-STAGE 
80 to 125 psi 

@ 


SIZES 
125 to 350 hp 


Ing ersoll- Rand 


FOR MORE INFORMATION on XLE Air Compressors, 
phone or write the Ingersoll-Rand office nearest 
you, or write... 

INGERSOLL-RAND, 11 Broodway, New York 4, N. Y. 


ROCK DRILLS * AIR & ELECT®IC TOOLS + OIL & GAS ENGINES + PUMPS + TURBO BLOWERS 
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Fig. 19084 W. E.—Ciass 900-pound Cast Steel 
Pressure Seal Globe Non-return Valve with weld- 
ing ends. Toggle operated. Improved streamline 
design reduces pressure drop and turbulence to 
the minimum. 


Fig. 1708—200-pound Bronze Globe 
Valve with screwed ends, union bon- 
net, renewable, specially heat treated 
Stainless steel seat and regrindable, 
renewable, wear-resisting ‘‘Powell- 
ium” nickel-bronze disc. 


Fig. 3031 W. E.—Class 300-pound 
Cast Steel Globe Valve with weld- 
ing ends, outside screw rising stem 
and bolted flanged yoke. 


Fig. 241—Large 125-pound Iron Body 
Bronze Mounted Globe Valve. Sizes 2° 
to 16°, incl. Has outside screw rising 
stem, bolted flanged yoke and regrind- 
able, renewable bronze seat and disc. 


| 
nee 

| 
i 

ae 

| | “1B 

| 

Wy 
| | te 
| POWER June 1950 | 


on 


MAKES THEM ALL! 


When you come to ONE SOURCE, you simplify 
your valve buying—and stocking of spare valves 
and parts—for your entire flow control system. 


Powell Bronze, Iron, and Steel Valves are second to 
none in giving long, trouble-free service. And when 
it comes to Special Design and Alloy Valves for Corro- 
sion Resistance, Powell is the acknowledged leader. In 
fact, Powell makes the only COMPLETE line of these 
valves available to Industry today. 


Fig. 375 — 200-pound 
Bronze Gate Valve. 
Screwed ends, union 
bonnet, inside screw 
rising stem and re- 
newable ‘‘Powellium” 
wear-resisting nickel- 
bronze disc. 


Fig. 1314-A — Class 1500- 

pound Steel Integra! Bonnet 

Valve. Also made in 

Globe and Angle patterns. Fig. 11365 W. E.—Cilass 1500-pound Cast Stee! 
Pressure Seal, Piston-guided, Horizontal Lift 
Check Valve with welding ends. Streamline de- 
sign permits maximum flow through valve with 
minimum pressure drop. 


Fig. 9003 W. E.-— Class 900-pound Cast 

Stee! Gate Vaive with welding ends, out- 

side screw rising stem, bolted flanged The Complete Powell Line includes Globe, Angle, ‘‘Y”, Gate, Check, 

Non-return, Relief, and Flush Bottom Tank Valves in Bronze, Iron, 
Steel and a wide range of Corrosion-resistant metals and alloys. 


Ask your nearest Distributor or write direct 


The Wm. Powell Company, Cincinnati 22, Ohio 


DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 
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THIS “DAVID’ 


PROTECTS 


The De Laval Oil Purifier is small in size with respect to 
the great turbine it guards, but its power to protect is abso- 
lute! Removing dirt and liquid impurities from the turbine 
lubricating oil as fast as they accumulate, these centrifugal 
machines constantly keep the lubricating oil clean and dry. 


The cost of a centrifugal Oil Purifier is so much less 
than that of even one serious shutdown that in effect a cen- 
trifugal machine is inexpensive insurance against trouble. 
Moreover, there is no expensive upkeep cost with a De Laval, 
for the purifying action is entirely mechanical. 


@ Write for Bulletin TO-1. 


THE DE LAVAL SEPARATOR « COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 
DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
THE DELAVAL COMPANY, Limited, Peterborough, Ont. 
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The 500-kw, 250-volt G-E rectifier at the Florence Pipe 


Foundry and Machine Company requires only periodic Florence Pipe Found ry 
& Machine Company 


_ inspection. 


GETS LOW-COST D-C POWER 
WITH G-E RECTIFIERS 


When the Florence Pipe Foundry & Machine Company needed 
additional d-c power in 1946, George E. Pfeffer, electrical engi- 
neer, looked for the best way to do the job. He learned that 
installing G-E rectifiers would save in three ways: 


1. Installation costs—$10,000 less 
The rectifiers were compact enough to fit into the present 


power house. Other types of generating equipment required the 
construction of a costly new building. 


2. Operating costs—no new personnel needed 


Because rectifiers need only periodic inspection, there's no 
need for standby personnel. 


3. Power costs—$600 a year less 

The extra high efficiency of G-E sealed rectifiers saves about if 
$600 a year in power bills. 

The combined savings will amount to $30,000 in five years. 
That will pay for the rectifiers, and for the cost of installing them. 
To Cut your Power Costs 

Find out today how you can put G-E power rectifiers to work 
in your plant. Call or write your nearest G-E sales office for 
information. Apparatus Department, General Electric Com- 
pany, Schenectady, N. Y. 


The G-E rectifier provides the d-c power which operates 
the cranes, ladles, and centrifugal casting machinery 


in the Florence Company's plant. 
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NONE BETTER 
FOR HARNESSING 
HIGH PRESSURE STEAM 


CRANE PRESSURE-SEAL BONNET 


(Patented and Patents Pending) 


Unlike conventional flanged bolted bonnet design, 
these Crane valves don’t have to fight pressure to 
hold it. Instead, they actually utilize the forces of 
pressure to seal the bonnet joint. The higher the pres- 
sure, the tighter the seal. Not only does the Crane 
Pressure-Seal Bonnet principle eliminate bonnet 
joint sealing problems, it makes possible many 
outstanding improvements such as the following: 


NO BONNET JOINT LEAKAGE—NO BONNET JOINT 
MAINTENANCE — Because Crane design utilizes 
line pressure to the maximum degree to make the 
seal, final pressure tightness at the bonnet joint 
does not depend on any bolting. This eliminates 
the need for periodic restressing of the joint. 


SAVINGS IN WEIGHT AND SPACE—Up to 60% lighter, 
] in the case of larger size 1500-Pound Gates. Easier 
to handle. Require less head room. Save on erec- 

\ tion and suspension costs. 


OW PRESSURE DROP DESIGN— Performance tests prove 
conclusively that Crane Pressure-Seal Bonnet 
Valves have superior flow characteristics under all 
conditions of service. 


TREAMLINED BODY—Smooth flowing contours with no 
abrupt changes in metal thickness minimize stresses 
caused by pressure, temperature differences, and 
pipe line strains. 


EASY TO INSULATE—Streamlined design simplifies appli- 
cation of insulation and requires less material. 
Valves can be opened or reassembled without dis- 
turbing insulation. 


SEND FOR NEW CIRCULAR AD-1819— 
Illustrates and describes the Crane 
Pressure-Seal Bonnet principle, and 
gives all essential data for specifying 
these valves. Get a copy from your 
Crane Representative, or WRITE FOR 

CIRCULAR AD-1819. 


CRANE Co., 836 §S Michigan Ave., Chicago 5, IL. 
Branches and Wholesalers Serving All Industrial Areas. 


CRANE 


GATES, GLOBES, ANGLES, STOP-CHECKS 


EVERYTHING FOR EVERY PIPING SYSTEM 


CRANE 


VALVES + FITTINGS * PIPE * PLUMBING AND HEATING 


Gate Valve 
600, 900, and 
1500-Pound. 
Sizes: 1 to 24- 
inch, 


| 
LINE PRESSURE 
KEEPS THIS BONNET JOIN 
PRESSURE-TIGHT 


Bonnet joint is inside the valve, sealed with a wedge- 
sheped seal ring. Internal fluid pressure, acting upon 
the entire underside of the bonnet, forces the bonnet 
against the seal ring; this wedges the seal ring be- 
tween the body and bonnet, forming a pressure-tight 
metal-to-metal joint. 


LIGHTER 
SMALLER 


Crane 8-inch 1500- 
Pound Pressure-Seal 
Bonnet Gate compared 
with conventional 
8-inch 1500-Pound 
bolted bonnet 

gate valve. 


Angle Stop- 
Check 900 
and 1500- 
Pound. Sizes: 
6 to 12-inch. 


> aff Y-Pattern 

Sizes: 1 to 
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PLEASE SEND ME INFORMATION ON SUPPLYING FRESH AIR TO MEN WORKING: 


ine 


QO 
QO 


D ver 


ou Pay 


... than for the blower 
that keeps men cool 


When hot, stagnant or fume-filled air dis- 
tresses your men, your production sufferstoo 

Give men around furnaces or hot proc- 
esses, Or in confined areas, a steady supply 
of fresh, cool air with Coppus Blowers and 
Exhausters and watch their efficiency 
jump to a more profitable level. 

There’s a portable, easily adaptable 
Coppus “Blue Ribbon” product for prac- 


More For 


4 


tically any fresh-air requirement. The 
Coppus “Blue Ribbon” is the sign of preci- 
sion workmanship and trouble-free, long- 
lasting operation. Check and mail the cou- 
pon for exact information. Sales offices in 
THOMAS’ REGISTER. Other “Blue Ribbon” 
Products in CHEMICAL ENGINEERING CATA- 
LOG, REFINERY CATALOG, BEST'S SAFETY 
DIRECTORY, MINING CATALOGS. 


OTHER 


“BLUE RIBBON“ 
PRODUCTS | 


MAIL THIS COUPON To Coppus Engineering Corp., 166 Park Avenue, Worcester 2, Mass. 


in tanks, tank cars, 0 on boiler repair jobs. 


drums, etc. 


in underground cable ors, 
holes. motors, ge 

switchboards. 

in aeroplane fusilages, 

wings, etc. 0 wires and sheets. , 

on coke ovens. o general man cooling. 


on steam-heated rub- 
processes. D around cracking stills, 


(Write here any ——. ventilat- 


ing problem you have.) } 
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o welding 
‘umes. 


stirring up stagnant 
air wherever men are 


working or material is 
drying. 


drying of walls, sheets; 
0 etc., after treated with 
coating material, 
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for TROUBLE SPOTS 


The application of Super Refractories with their unusual properties to certain 
normally troublesome spots of boiler furnaces means increased refractory life in these 
areas. This adds up to such profit-producing benefits as increased steaming capacity, 
fewer outages for repairs, longer setting life, better combustion conditions, and lower 
production and labor costs. 

Of the many Super Refractories offered by CARBORUNDUM, CARBOFRAX silicon 
carbide and MULLFRAX electric furnace mullite products are the types most often used 
in boiler furnaces. These materials are supplied as brick, special shapes and cement. 


SOME TROUBLE SPOTS WHERE SUPER REFRACTORIES CAN HELP 


Spreader Stoker Fired Boiler Furnace — Water Walls 


Multiple Retort Stoker Fired Boiler Furnace 


Extended tube life results from use of CARBOFRAX facing blocks. They 
rotect the tubes from abrasive action of the fuel and clinkers on the travel- 
g grate; they protect the tubes from fuel impingement; they prevent slag 
om forming between the tubes and hampering operations; and they 

conduct the heat rapidly from the firebox to the tubes. 


Tight fitting CARBOFRAX facing blocks that do not warp or burn, effectively 
protect tubes and increase their life. These blocks maintain hot face 
temperatures and support combustion when fuel or ratings vary markedly. 


Lining for Pulverized Coal Burner Ring 


Spreader Stoker Fired Boiler Furnace — Brick Set 


CARBOFRAX brick installed in the outer burner ring stoutly resist the ex- 
treme erosive, spalling and cracking conditions encountered in this location. 
Their high refractoriness prevents softening. Retention of burner ring dimen- 
sions results in improved combustion. A CARBOFRAX brick facing above the 
burners also affords added protection against deflecting slag build-up and 
severe service conditions encountered if the burner becomes tilted. 


CARBOFRAX brick in the fuel bed zone prevent clinker build-up — help 
maintain full grate area. They also resist cut-backs caused by flame erosion 
and mechanical abrasion. CARBOFRAX piers and arches in the front wall 
withstand the high temperatures, and minimize spalling and cracking. 
MULLFRAX brick, with their unique resistance to fluid ash, effectively retard 
erosion of the upper walls. They also remain hard at high temperatures. 


56 
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boiler furnaces 


CARBORUNDUM 


TRADE MARK 


PRODUCT CHARACTERISTICS 


Both CARBOFRAX and MULLFRAX refractories withstand temperatures well above those 
REFRACTORINESS attained in boiler furnace operation. Since they do not soften, they ofer no footing for 
accumulation of large clinker or slag formations. 


CARBOFRAX brick hove an average modulus of rupture of 1600 Ibs. per sq. in. at 
HOT STRENGTH 2462° F. MULLFRAX brick show negligible deformation under a 25 Ib. per sq. in. load at 
2732° F. Both refractories show no contraction in reheat tests of 2912° F. 


THERMAL CARBOFRAX refractories have a high thermal conductivity. In uncooled walls, this can be 
offset by using backing brick with low conductivity. MULLFRAX brick, on the other hand, have 
CONDUCTIVITY heat transfer qualities only slightly above fireclay. f 


SPALLING Both CARBOFRAX and MULLFRAX refractories have lly high resi to spalling, 
RESISTANCE showing no loss after many coolings in a special, severe spalling test. 


RESISTANCE TO The close-grained, dense structure of CARBOFRAX brick make them exceptionally resistant 
MECHANICAL ABRASION to mechanical abrasion and flame erosion. MULLFRAX brick, while not as strong in 
this respect, are still appreciably more resistant than fireclay. 


MULLFRAX refractories have exceptional resistance to molten ash and to all slags found 


RESISTANCE in boiler furnace operation. CARBOFRAX brick, while not as outstonding in this respect, 
To can withstand ash from low iron content coal. High pyritic sulphur coals, however, usually produce 
an ash which reacts with CARBOFRAX brick and shapes at high temperatures. This is 
MOLTEN ASH easily avoided if CARBOFRAX refractories are confined within the fuel bed \depth 


or if the furnace wails are cooled. 
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“Carborundum,” *Carbofrax” and “Mullfrax” are registered trade marks which indicate manufacture by The Carborundum Company 


The best utilization of specialized super refractories requires 
careful study and consideration of both furnace and fuel involved. 


For this reason, we maintain a specially trained staff of engineers 


available for consultation. They are at your service at any time, 


on short notice and without obligation. If you have refractory 


troubles in any boiler installation, please ask for their help. 


Through judicious selection and correct application of super 


refractories they may be able to help you achieve real economies 


Meanwhile you may find our 32-page booklet, “Super Refrac- 


tories for Boiler Furnaces,” of interest and of value. A letter or 


card will bring you a copy of this useful booklet. 


Dept. E-60 
THE CARBORUNDUM COMPANY 


Refractories Division 
PERTH AMBOY & NEW JERSEY 
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This technical bulletin is a study of ways and means of 
using welding for the improvement of piping systems. 
lt was written by F. C. Fantz, Vice President, Midwest 
Piping and Supply Co., Inc., out of many years’ experi- 


Midwest Piping & Supply Co., Inc. 
1450 So. Second St., St. Louis 4, Mo. 


Please send me (without obligation) Bulletin 49-A, “Modern Pipe Welding 
Practices.” 


COMPANY 
ADDRESS_—_ 


city _______ ZONE -STATE 


Reduc 


mplify ar Improve D 


| ‘Better Fabr cation 
| | 
Co 


st 


ence with welding as applied to all kinds of piping. He 


“has described in detail and illustrated a number of 


practical, tested methods of obtaining better piping 
assemblies. Here is a 16-page bulletin full of work- 
able, proven ideas that will be helpful to anyone inter- 
ested in modern piping systems. Use the coupon below 
or ask the nearest Midwest plant or office for a copy. 


MIDWEST PIPING & SUPPLY CO., Inc. 


MAIN OFFICE: 1450 SOUTH SECOND STREET, ST. LOUIS 4, MO. 
Plonts: St. Lovis, Passaic, Los Angeles and Boston © Sales Offices: 
New York 7— 30 Church St. © Chicago 3-—79 W. Monroe St. ¢ Los 
Angeles 33-520 And St. @ H 2—1213 Capitol 
Ave. © Tulsa 3—533 Mayo Bidg. © Boston 27— 426 First St. 
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DEARBORN POLYAMIDE ANTI-FOAMS REDUCE FOAMING, 
KEEP VITAL STEAM LINES CLEAN 


These are unretouched photographs of cutaway sections of super- WRITE FOR COPIES 


heater tubes. The bend at the left has a heavy scale deposit—the OF THESE TWO 
result of incompletely treated boiler water. The bend at the right 
was kept free from scale because the boiler water was treated with VALUABLE BOOKLETS 


Dearborn Polyamide Anti-Foam 659. 
‘ For full information on 
This recent Dearborn development reduces foaming . . . prevents Dearbore Polsemide Anti: 


carry-over and consequent deposits of scale which may foul super- Foams, write for Bulletin No. 
heater tubes, turbine blades, valves and cylinders . . . conditions 5008. And for the story of 
sludge . . . is compatible with other boiler water treatment. Dearborn Industrial Water 
If you use steam—in the operation of your plant or in the manu- Treatment and Engineering Service, erie 
for Bulletin No. 5000, The coupon is for 


facture of your product—it will be worth your while to investigate d 
your convenience. 


Dearborn Polyamide Anti-Foam and other Dearborn water treat- 
ment service. The broad experience of Dearborn . . . gained by 
serving industry since 1887 ... is immediately available to you. Ave, Chine 4, UL 
Gentlemen: Please send: 
DEARBORN CHEMICAL COMPANY $008—Dearborn Polyamide 
General Offices: 310 South Michigan Avenve e@ Chicago 4, Illinois 


0 Bulletin No. $000—Dearborn Industrial 
Water Treatment and Engineering Service. 


Company 


Position 


| TRADE MARK REGISTERED | 
THE LEADER N WATER TREATMENT AND RUST PREVENTIVES 
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10 POINT 


A MANUFACTURER CHECKS 
THE 10 POINTS AND SAYS... 
"We have 3 of these ‘1000’ valves and all 
of them are giving good service.” 


| RESEARCH FOUNDATION, THEY SAY 
“These valves have been VERY SATISFACTORY 
BOTH IN OPERATION and MAINTENANCE. The 


| MAINTENANCE COST IS ABSOLUTELY 


NOTHING once this ‘1000° valve is installed. 


| Wherever any one may need CONTROLLED 
_ PRESSURE IN EITHER STEAM, AIR, or ANY- 


THING—this CASH STANDARD ‘1000° valve can 
_ be relied upon to do just that and TO GIVE 
| CONTINUED TROUBLE-FREE service.” 


A MEAT PACKER SAYS IN 
CHECKING THE 10 POINTS... 


"Very little maintenance required.” 


A STEEL CASTING CO. CHECKS THE 
10 POINTS—THEY SAY... 

"We find your CASH STANDARD Streamlined 
Type ‘1000’ Pressure Reducing Valves to be VERY 
RELIABLE. We have a number of these valves in 
service throughout our plant, and have NEVER 
HAD ONE OUT OF SERVICE for any reason. 
These ‘1000' valves have been in service for 
approximately five years.” 


(ASH STANDARD 
CONTROLS... 


A MOULDED PRODUCTS CO. 


“Maintenance time and cost very low.” 


These are the Points 


USERS CHECK WITH . 


1. Maximum capacity when needed 
most. 


2. Accurate pressure control under 
toughest working conditions. 


3. Trouble-free service. 

4. Smooth operation. 

5. Tight closure. 

6. Speedier production results. 
7. Elimination of failures. 

8. Cost-saving operation. 

9. No spoilage. 


10. Practically zero in maintenance. 


~---© WRITE FOR BULLETIN 962 


AVAILABLE 
ON OTHER 
CASH STANDARD 
VALVES 


Send for them 


Bulletin 950—features the CASH 
STANDARD Type D Single Seot Pres- 
sure Reducing and Regulating Volves 
for use with most fluids. Shows 
simple inner working ports thot sove 
in mointenonce. Diagram explains 
how volve works. Blueprint shows 
simplicity of installation. 


Bulletin 956—feotures the CASH 
STANDARD Type 4030 Back Pressure 
Valve — designed to avtomotically 
mointoin o constant pressure in the 

co ing to @ con- 
ies temperature desired. Shows on 
Ammonia and Freon Gas Capacity 
Chort based on ABSOLUTE pressures. 


Bulletin 966—feotures the CASH 
STANDARD Self-Contoined, Pilot 
Operoted Type 10 Pressure Reducing 
and Reguicting Valve for use with 
water or oir; with ony gas or oil that 
is non-corrosive; and with refrigerat- 
ing fluids such os Ammonia ond 
Freon. Mony interesting particulors 
explained such os: how volve works, 
tight seating, lorge capecity, no 
woste, no water hammer or chotter, 
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You can be sure when a 
Refractories 
Engineer recommends 
boiler refractories 


If you are having trouble with boiler furnace linings . . . if they 
are causing high maintenance costs and excessive outages . . . con- 
sult your B&W Refractories representative. He understands your 
problems . . . knows their solutions ... And he can make expert 
recommendations from B&W’s complete line of refractories: 


HEAVY FIREBRICK 


For furnaces with slagging, flame impinge- 
ment and spalling conditions, either B&W 
80 or Junior Firebrick can be used. 80's 
assure uninterrupted service at extremely 
high ratings. Juniors are recommended 
where load bearing and temperature re- 
uirements are less severe, but too severe 
or the best grades of fireclay brick. 


INSULATING FIREBRICK 


BEW Insulating Firebrick have the lightest 
weight and lowest heat conductivity of any 
insulating firebrick in their class. They 
store and conduct less heat—withstand 
direct exposure to furnace gases. Available 
in six types for temperatures from 1600 F 
to 2900 F, 


PLASTICS 


Used widely for repairs and for forming 
special shapes in place, BRW Plastic Mold- 
able and BGW Plastic Chrome Ore ofter 


B&W REFRACTORIES PRODUCTS 


FIREBRICK + B&W JUNIOR FIREBRICK 
B&W INSULATING FIREBRICK 
B&W REFRACTORY CASTABLES, PLASTICS AND. MORTARS 


B&W 80 GLASS TANK BLOCKS + 


long life under severe conditions. Plastic 
Moldable is suitable for use in the great 
majority of furnaces. It withstands tem- 
peratures up to 3000 F. Plastic Chrome 
Ore is ideally suited for severe slagging 
conditions. 


CASTABLES 


In furnaces that require the high resistance 
of chrome to chemical attack and where 
speed of installation is important, BAW 
offers Kromecast for temperatures up to 
3100 F and Hydrochrome tor temperatures 
up to 2800 F, 


For burner openings, door linings, walls, 
roofs and arches, B&W Kaocast possesses 
unusual volume stability and resists spall- 
ing. It easily withstands temperatures up 
to 4000 F. 


BEGW Bajfle Mixes are excellent castables 
for the construction of monolithic boiler 
baffles, door linings and other general uses. 


They are smooth and flow easily, have high 
strength in small sections. Widely used to 
withstand temperatures as high as 2600 F. 
BGW Insulating Concrete Mixes combine 
refractoriness, light weight and low heat 
conductivity with the ability to be poured 
like ordinary concrete, For temperatures 
up to 2200 F, 


MORTARS 
BEW Mortars—Selecting the right mortar 
is vitally important to long refractory life. 
B&W Mortars pay for themselves by sav- 
ing time in application and by satisfactorily 
performing their jobs under the designed 
furnace conditions, 


For help with a furnace mainte- 
nance plan to cut costs and pre- 
vent unscheduled outages, call 
your local B&W Refractories 
Engineer, 


OTHER B&W PRODUCTS 


Stationary & Marine Boilers and C 


Baui 


Chemical Recovery Units... Seamless & Welded Tubes... Pulverizers 


Fuel Burning Equipment 


Pressure Vessels... Alloy Castings 


BABCOCHKH 
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In power or process piping, youll 


money al 
space 

maintenance 
weight 

WITH THE time 


HONEYWELL BYPASS 


Outmoded set-up at left uses 18 
threaded joints . . . Honeywell 
Bypass uses only eight. 


‘ie Honeywell Bypass is a completely assembled and 
ready-to-use unit... compact and convenient. It elimi- 
nates from eight to fourteen threaded joints . . . with the 
usual leakage and maintenance . . . and affords continu- 
ous, trouble-free operation. 


Yet it costs no more than the assortment of valves, 


nipples, fittings, unions and pipes (plus the cutting, 
threading and assembling) that you may be using now. 


| The Honeywell Bypass is available in Bronze, [ron and Write, today, for a copy of Bulletin $254-1 
Steel . . . for pressures up to 300 Ibs. . . . with screwed or MINNEAPOLIS-HONEYWELL REGULATOR CO. 
flanged ends. INDUSTRIAL DIVISION 


1900 Windrim Avenue 

Philadelphia 44, Pa. 

information on this bypass and such other Honeywell offices in 77 principal cities of the United Stotes, Canada and throughout the world 
products as: Hi-Lift Hand Control Valves, Transfer 
Valves, Low Lift Diaphragm Control Valves, Liquid 
Level Devices and Steam-Jacketed Rotary Cocks. 


Call in your local Honeywell engineer for detailed 


Honeywell 


VALVE PRODUCTS 
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California Lumber Mill reports 


Stimes 


longer 


with COMPASS Belt on Hog Drive 


Best Previous Belt Service — 2 years 


G.1.M.-Specified COMPASS 40 Belt—16 YEARS AND STILL RUNNING! 


Mill superintendent writes: 


“For 20 years previous to COMPASS. no 
belt lasted longer than 2 years. We've used 
all makes and weights of rubber belts, but this 


COMPASS Cord Belt is so superior, there’s no comparison.” 


GOODFYEAR 


THE GREATEST NAME IN RUBBER 
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emperature 


If you have a clear-water pumping application calling 
for a high head and capacity between 20 to 900 gpm., 
you'll get satisfaction with an “RR”. These “Buffalo” 
Single Suction Two and Four Stage Pumps have set 


both efficiency and endurance records on the job — in 
boiler feed and other general service. Thousands in use 


all over the country. WRITE FOR BULLETIN 980-B 
for the facts on these pumps users say you can “put 
in and forget”. 


BUFFALO PUMPS, INC. 


488 BROADWAY : BUFFALO, N. Y. 
Canada Pumps Ltd., Kitchener, Ont. 


Branch Offices in all Principal Cities 
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ore and) better service 


here's One Reason Why: 
Over 60 years ago, 
‘. — a PRATT & CADY Board of Directors 


passed this resolution: 


esolved: 


‘*That the superintendent 
** shall be held responsible 
‘¢for the production of goods 
‘tas near perfect in design, 
+¢material and workmanship 
‘‘as shall make them merchantable 
‘and of a character that will serve 

**to establish for this company 

‘¢a high reputation. '’ 


This policy has remained unshaken 
through two world wars. The “high 
reputation’’ has been maintained. 
More than ever before, the valves 
offered by R-P&C meet the demand 
for longer and better service. 


HAG 


Wow Yout + + + Conn. 


R-P & C VALVE DIVISION | 
MERICAN CHAIN & CABLE 
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Save power, prolong equipment life with... 
GYROL FLUID DRIVES FOR BOILER FEED PUMPS 


Type VS, Class 6 Gyrol Fluid Drive 
for Boiler Feed Pumps 


i American Blower Type VS, Class 6 Grol Fluid Drive is designed 
! specially for the heavy duty required of high-speed (3600 RPM) 
i boiler feed pump drives. 
It offers these important advantages to power plant operators: 
; 1 Power Savings—the adjustable speed feature of Gyrol Fluid Drive 
offers a substantial saving in power. 
| 2 Flexibility of Control—the narrow range of speed over which a 
boiler feed pump must operate (15 to 25% of motor speed) requires a 
quick, easy control, capable of fine increments of speed adjustment. 
The infinitely adjustable speed control of Gyrol Fluid Drive, 
} together with its rapid response, meets this specification. 
\ 3 Lower Pressures—in many high-pressure boiler installations, re- 
duction in pressure from adjustable speed operation amounts to 500 
Ibs. and more, at reduced flews. This pressure reduction consider- 
ably lowers the duty on piping, high-pressure heaters and valves. 
4 Reduced Maintenance— it follows that adjustable speed reduces 
wear on pumps and the large pressure reduction from adjustable speed 


operation prolongs the life of equipment and reduces maintenance. 
American Blower G¥rol Fluid Drives for boiler feed pumps are already 
being used by many of America’s newest and finest public utilities. 
For the complete, concise, factual data on Gyrol Fluid Drives for boiler 
feed pumps, write for our Bulletin 8019. And if you'd like data on 
American Blower Mechanical Draft Fans, Fly Ash Precipitators, Heavy 
Duty Coils and Gyrol Fluid Drive for fan control—write, stating your 
requirements, or phone our nearest branch office. 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 
Division of American Raviator & Standard Savitary corroration 


Gyrol Fluid Drives for 
Mechanical Draft Fans 


your Best BUY AMERICAN BLOWER Power piant equipment 


AMERICAN- Leaeeaint 4 AMERICAN BLOWER - CHURCH SEATS » DETROIT LUBRICATOR +» KEWANEE BOILERS - ROSS HEATER - TONAWANDA IRON 
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Watt would be 


Ali 


The condensing steam engine of James Watt made 
modern industry possible. Until he died in 1819, however, 
Watt argued stoutly that steam should be used only ata 


few pounds above atmospheric pressure. What would 


he think of central stations generating steam at pressures 


up to 2500 psi—or even of industrial power plants using 
today’s “low” pressure of 400 psi? 

Watt never thought of worrying about the water 
converted into steam for his engine. ‘Today, high pressure, 
high temperature, and high rating make the conditioning 
of boiler water a complex problem in chemical engineer- 
ing. In one plant, precision control of phosphate and 


silica at levels of only a few ppm may be the most eco- 


\ 


nomical way of simultaneously keeping sludge off tube 
surfaces and silica off turbine blades. In another, better 
clarification of raw water may be the most practical line 
of attack on a tough problem of complex silicate scale. 

Hall Laboratories is equipped, through years of ex- 
perience and continuing research, to deal with the almost 
infinite variety of cross-relationships presented by modern 
boilers--and also to advise on all other industrial water 
conditioning problems. A copy of the new Hall Bulletin 
“Your Most Important Raw Material” is yours for 
the asking. 

Hall Laboratories, Inc., Hagan Building, Pittsburgh 
30, Pennsylvania. 


HALL plant-wide WATER SERVICE 


BOILER WATER CONDITIONING 
PROCUREMENT, TREATMENT, USAGE AND DISPOSAL OF INDUSTRIAL WATER 
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NEW IMO PUMP 
LOWER COST THAN EVER BEFORE! 


| ONLY AN IMO GIVES YOU THESE ADVANTAGES 


ReiaBiUTy — only three moving parts — no gears, vanes, 
pistons. Nothing to get out of order or adjust. The 
j mechanical packing seals never require attention. 


QUIETNESS — no noise, no vibration. 
FREEDOM FROM PULSATION — continuous, axial flow. 


HIGH SPEED OPERATION — for direct connection to motors, 
turbines, and machines. Also can be driven by belt 
or chain. 


LOWER COST THAN EVER BEFORE 


The new IMO A313A possesses all the unique advantages 
of the IMO pumping principle — it is built to the highest 
quality standards but it is designed especially to permit low 
cost, standardized quantity production. 


The IMO A313A can be used for delivering up to 80 
gpm against pressures to 150 psi, as required for lubrica- 
tion service, oil transfer, low pressure, hydraulic systems, 


and general pumping of oil and viscous fluids. 


Send for Catalog I-159-P 


IMO-DE LAVAL PRODUCTS DIVISION 


DE LAVAL STEAM TURBINE CO. + 


TRENTON 2, N. J. 


1-159 
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PECIAL SECTION 


REFRACTORIES — a practical handbook. . 
What refractories do. . 
Properties of refractories. . .. 
How refractories behave 
Refractory applications. . 
FEATURE 
Do you run your diesel plant by ear? 
Rapid test for calcium hardness . 
Welding loads need good power supply 


You can predict air-corditioning results by graphs . 


Pumping plant boasts siphon intakes. ... 

Motor selection for power-plant auxiliaries 

It's a power show on wheels. 

Letters from a turbine specialist. ... 

Supervisory control system teams elevators to traffic use. 
Pneumatic Alyash-handling systems 


Getting the most from insulation-resistance measurements 


Know your loads when buying power equipment. 
Speaking of Power. . 
EPARTMENTS 
What's your answer? . Date sheet 
Power engineer's notebook . Plant equipment news 
Plant problems... George Edwards. . 


Technical briefs... Readers’ service page . 
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eo brings Extra 
Engineering Refinements 
To Spreader -Type Firing 


The outstanding performance of the Centrafire with 
Traveling Grate stems from features that are built in— 
not added as accessories. 

A positive; metered flow of coal, wet or dry, is fed 
continuously by an air-cooled overthrow rotor into 
the combustion area. Proper distribution is effected 
automatically by cyclic control of the rotor speed. 

All moving elements are hydraulically operated by 
one turbine or motor-driven oil pump. This assures 
infinite flexibility thrcugh the complete range of 
operation—synchronizes coal feed and grate speed. 

Grates are plate-type, laboratory tested under con- 
ditions far more severe than those of actual service. 
Rollers support the grate chains, reducing friction and 
power requirements, 

Fuel distribution adjusted automatically to air flow 


through front and rear grate sections results in inti- 


mate mixing of fuel and air for thorough combustion. - 


The Centrafire’s range extends upward of 300,000 
Ibs. of steam per hour. Its adaptability to deep, narrow 
furnaces permits use Of the most economical boilers. 

It will pay you to get the full Centrafire story. Ask 
your W estinghouse representative for complete data, 
or write Westinghouse Electric Corporation, P. O. 


Box 868, Pittsburgh 30, Pa. }-80804 


SPRINGFIELD BOILER 
40,000 Lbs. 
Steom Per Hout 


WICKES BOIL 
39,200 Lbs. 
Steam Per H 


WICKES BOILER 
110,000 Lbs. 
Steam Per Hour 
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When the old stack failed at the 
Pittsfield, Mass., plant of A. H. Rice 
Company, the owners looked for a 
replacement that would give longer 
service with less repair and main- 
tenance. They settled on Byers 
Wrought Iron. The towering new 
stack shown in the illustration was 
erected by William Allen Sons Co. 
The soundness of this choice is 
confirmed by the reported experi- 
ence of many engineering users. 
One company, for instance, had a 
composite stack—bottom wrought 
iron, and the top 30-ft. section low- 
first-cost material. In the first 28 
years of operation, the top section 
was replaced three times. Wrought 
iron was then used for replace- 
ment, and—with the original 
wrought iron bottom—was still 
serving 20 years later when the 
stack was no longer needed. Its 
condition was so good that it was 
sold and re-used by an industrial 
school. 
In another instance, the top of a 
wrought iron stack was replaced 
after 30 years’ service. Low-first- 
cost material was used. After only 
five years under the conditions 
that wrought iron has withstood for 
30, this new top section failed. 


costs, it is just plain good business 
to assure that every metal stack 
lasts as long as possible, with as 
little attention as possible. The im- 
portance of this move increases as 


stacks grow taller, for the higher 
the stack—the higher the cost of 
maintenance. 

Some degree of corrosion is en- 
countered in every unlined metal 
stack. The CO, present in all flue 
gases, when dissolved in any con- 
densed moisture, forms a dilute 
acid that is highly destructive to 
vulnerable materials. Most fuelsalso 
contain some sulfur compounds, 
which aggravate the condition. 
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With today’s high maintenance | 


CORROSION COSTS YOU MORE THAN IRON 


BYERS» 
GENUINE WROUGHT IRON 
TUBULAR AND HOT ROLLED PRODUCTS 


Changes in fuels, intermittent opera- 
tion, or stack heights that permit 
the cooling of the gases below the 
dew point, may increase the severity 
of attack at any time. 

Wrought iron has a unique struc- 
ture that arms it against this threat. 
The tiny fibers of glass-like silicate 
slag that are threaded through the 
body of high-purity iron are im- 
mune to corrosion, and halt and 
disperse any attack. This discour- 
ages the pitting and rapid penetra- 
tion that causes ordinary materials 
to fail. The fibers also anchor 
the initial protective film, which 


Repairs come high 


shields the underlying metal. 
You will find some helpful in- 
formation on the general problem, 
and some facts on successful solu- 
tions, in our bulletin WROUGHT 
IRON FOR FLUE GAS CONDUC- 
TORS AND COAL HANDLING 
EQUIPMENT. We will be very glad 
to send you a copy, on request. 
A.M.ByersCompany, Pittsburgh, 
Pa. Established 1864. Boston, New 
York, Philadelphia, Washington, 
Atlanta, Chicago, St.Louis, Houston, 
Salt Lake City, San Francisco. 
Export Division: New York, N. Y. 


in stacks like this... 
so they rapleced with 
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1950 


REFRACTORIES 


PRACTICAL 


By B G A SKROTZKI, Associate Editor 


Here’s your practical handbook on refractory materials and 
shapes: what they do, p 74 °¢ their properties, p 76 * how 
they behave, p 78 « laying brick, p 80 © applications, p 82 


A lump of coal, a firebrick. Not much to look at, are 
they? But think a moment. Without fuels to yield heat, 
where would we be? How would we warm our homes, 
smelt our ores, make our power? And what good would 
heat be without refractory materials to confine and 
control it? There in the lump and the brick we have 
the humble symbols of a partnership on which rests 
modern industrial civilization. 

To power engineers particularly, that familiar brick 
is important. We, as much as any of our engineer fel- 
lows, owe a debt to the artisans of ancient races who 
learned to mold bricks from clay; to their descendants 
who discovered that “burning” made better brick. 

And, perhaps without knowing it, we owe a debt to 
the alchemists of medieval times who first used clay 
as arefractory material. With it they lined the crucibles 
in which they vainly sought to transmute the base 
elements into gold. 

For these were the beginnings of the modern refrac- 
tories industry. Its actual birthplace was 18th century 
England, where so much of our modern technology got 
its start. There, for the first time, special “fire” clays 
were processed by common brick-making methods. 
And an essential material was ready for the coming 
age of steel and steam. 
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In those early days of the steam-making art, de- 
mands on refractories were modest. But as engineers 
learned more about firing and heat absorption, they 
strove for ever greater furnace heat release. Then the 
going got tougher for the refractories. Similar advances 
were being made in steel making and in the new chem- 
ical and petroleum industries. Better refractories were 
needed; research produced them. 

Today we have many refractory materials, available 
in many forms. Each has its special qualities and its 
particular place of usefulness. If we power engineers 
are to apply them with maximum effectiveness, we 
must know our way about in this field, no longer a 
simple one. 

This special section, POWER’s 76th, aims to serve as 
a guidebook for such exploration. In it you will find: 
(1) a brief review of the jobs refractories do in boiler 
furnaces, the forms in which they are available and 
how they are made, (2) condensed information on the 
properties of refractory materials and how they are 
affected by service conditions, (3) practical pointers 
on building refractory structures, and (4) a summary 
of the ways refractories are applied in modern boilers 
and steam generators. Use it as your guide to longer 
refractory life, better service and lower maintenance. 


PW SWAIN, EDITOR 
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Oil-fired furnace setting 


illustrates a 


relatively simple but typical applica- 


tion. Steel structure carries boiler weight; the refractory setting never does 


What Refractories 


Knowing something about the job 
refractories must do in modern boiler 
furnaces, also how their various prop- 
erties fit them for it, is important to 
both designers and operators. To de- 
signers, because they select and direct 
the placing of refractories. To opera- 
tors, because knowing abilities and 
limitations of refractory materials 
makes it possible to avoid abusing 
them. 
Well, just what do we expect refrac- 
tories to do? The answers shape up 
about as follows. They must: 
1. Confine the combustion process 
and its products 

. Control and direct heat flow 

. Prevent unwanted air entering 
furnace and gas passages 

. Resist destructive erosion and 
corrosive action of combustion 

. Have adequate strength and sta- 

bility to resist forces met 

6. Have enough flexibility to accom- 

modate wide temperature changes 

Let's look at these answers a little 
more closely. For good combustion we 


74 


must bring fuel and air together in the 
right proportions, and at the right tem- 
perature. Then we must see that result- 
ing gases keep on mixing with air so 
they burn completely. Finally, we must 
direct combustion products into and 
through the boiler heating surfaces to 
squeeze the most heat out of them. 
This is hot work. The container we do 
it in—the boiler setting —has to be 
made of heat-resisting materials. Re- 
fractories, in other words. 

Heat Control. The furnace does the 
toughest part of the job in handling 
the fire. Modern furnaces usually con- 
tain a high percentage of heat-absorb- 
ing surface (waterwalls, for example). 
Yet temperatures run high. Though the 
refractory itself heats up tremendous- 
ly, it must minimize heat flow through 
itself to areas surrounding the boiler. 
In most furnaces, exposed refractory 
surfaces are located to reflect heat back 
in the fire to maintain ignition. 
Thus a big part of the setting’s job is 
controlling and directing heat flow. 

Ordinarily, we think of a container 


zone 


FURNACE REFRACTORY 


. 


Furnace confi ti 


process, 
directs the gas over boiler surfoces 


Settings must be tight to in-leakage 
of air as well as out-leakage of gas 


as keeping things in. A boiler setting 
must work both ways. We don’t want 
heat and combustion products leaking 
out. Neither do we want air leaking 
into the furnace, which usually oper- 
ates at a pressure slightly under at- 
mospheric. Such unwanted air only 
adds to the heat loss from the stack. 

Qualities Needed. To do these several 
jobs satisfactorily, refractory materials 
and the structures built of them must 
have qualities beyond the obvious one 
— ability to withstand high tempera- 
ture. In addition to the effects of heat 
alone, for example, refractories must 
resist erosion of solid particles carried 
in the combustion gas. Incompletely 
burned hydrocarbons and CO tend to 
set up reducing actions on the surface. 
Slag may wash and break away wall 
surfaces. Abrading action of clinkers 
along the sides of stokers must be re- 
sisted. So we see that withstanding heat 
is only one virtue of several demanded. 

Refractory walls must have strength 
and stability to carry their own weight 
and to withstand occasional furnace 
puffs and vibrations. These factors de- 
pend mostly on design and construc- 
tion, which must take into account 
mechanical abilities and limitations of 
refractory materials. 

Handling Expansion. Starting and 
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PERFORMS SEVERAL FUNCTIONS AT ONE TIME 


Refractory minimizes heat loss to at- 
mosphere, helps heat flow to boiler 


Settings must possess stability and 
strength to resist upsetting forces 


stopping a boiler takes the setting 
through wide temperature changes. 
Like most materials, refractories 
change in dimensions when tempera- 
ture varies. With the temperature range 
met in furnaces, these movements be- 
come quite large. Design and construc- 
tion must take careful account of this 
behavior. Not allowing enough for ex- 
pansion invites wall failure from buck- 
ling. And the necessary expansion 
joints add to the problem of tightness. 


MAKING REFRACTORIES 


Where do these refractories come 
from and how are they made? With 
few exceptions, commercial refractories 
are oxides or combinations of oxides 
(see table, p 77). These occur naturally 
as clays, rock of various kinds, and as 
ores. There are also some synthetic re- 
fractories. 

While manufacturing processes vary 
depending on type of material, the 
main steps of all are similar. First 
comes preparation of raw material — 
grinding, screening, mixing, etc. This is 
followed by a forming operation. Fi- 
nally the brick or shape is hardened by 
drying and burning or firing. There are 
three commonly used forming meth- 
ods: (1) Hand molding today is con- 
fined largely to large, intricate and 
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o Wide variety of standard shapes 
eases furnace building problems 


Refractory must resist wearing action 
of solids and slag as well as of heat 


Specio! shapes are designed and 
ordered as needed from builder 


7 Construction must allow furnace walls 
to both expand and contract as needed 


special shapes. (2) In the stiffmud 
process, plastic refractory material is 
extruded through a die. From the col- 
umn so produced, blanks are cut, then 
sized, pressed and branded. (3) Most 
refractory brick is produced by power- 
press molding. Mechanical presses at 
high pressure compress a damp mix to 
brick form, automatically. 
Available Shapes. Manufacturers’ 
catalogs show hundreds of standard 
shapes and sizes of refractories. These 
include, in addition to bricks of various 
proportions: wedges, jambs, keys, 
skews, arches, tiles, etc. Special shapes 
can be made in almost unlimited va- 
riety. Consult maker before ordering, 
so design minimizes cost 
Refractories are also applied in plas 
tic form, sometimes called a ramming 1 
mix. Material is put in place and 
pounded into shape with heavy mallets 
or air hammers. Plastic refractories are 
used to build smaller furnaces, lay 
floors in slag-tap furnaces, build spe 
cial shapes in place, patch walls. They plications -- about 2500 F and under. 
usually harden only on the surface Refractory mortar bonds bricks to 
exposed to heat form walls, 


1 Castable refractories ere pou 
into forms the same as conc 


Refractory mortar bonds bricks, 
moy be used for coating surface 


giving equivalent of a 

Castable refractories are handled monolithic structure. It also seals up 
like concrete and poured into forms the joints to make a tight setting. Mor- 
They harden in the same manner as tar may be sprayed or brushed on in- 
concrete — by hydraulic setting. They side surfaces to seal joints and pores 
are used for moderate ternperature ap- in brick for added protection 
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3800 Silica Firecioy refractories High 
3722 F refroctory --— HAP 
3700 + + + + + + 
3600! - + + + 
Liqud 
3500 + + } 
} Liquid + 

3400 > > + + +- corundum 
Liquid + Alumna 
cristobolite —+ 4. F 4 
~ 
3 4 
3200 ++ + + 
3000 | Liquid + muliite 2 

5 5% olumino Corundum 
2900 3 + mullite 
28/3 F 
Cristobolita + mullit 
2600 


oq Equilibriura diagram shows melting temperatures of 
mixtures of alumina (AIl,0,) and of silica (SiO,) 


Weight of silico, percent 
100 90 80 70 60 


50 40 30 2 


© 20 & 70 80 90 100 


Weight of clumino, percent 


oxides, alumina and silica, with small 


Some refractories consist of mixture of two principal refractory 


of y oxides 


Properties Refractories 


We have talked about what refrac- 
tories must do, and how they are pre- 
pared. Now let's examine their actual 
characteristics and limitations a little 
more closely. First, what are refrac- 
tories? One authority lists 195 types, 
many of them rare and, hence, costly. 
Table I lists the refractories of com- 
mercial irnportance, together with their 
melting points and source. Note that 
with the exception of silicon carbide 
and carbon they are all composed of 
oxides, that is, chernical combinations 
of elements with oxygen. 

To consider any refractory as a 
sirmple chemical formula, however, 
over-simplifies actual conditions. The 
melting point, which is of major im- 
portance, depends on how the com- 
pounds are proportioned. These oxides 
combine in different crystal forms as 
their ratio varies and so produce dif- 
ferent minerals. For example, mix two 
oxides. Melting point of the mixture 
differs from that of the pure oxides 
Fig. 1 shows this variation for mixtures 
of pure alumina and silica. Pure silica 
melts at 3115 F. Adding alumina pro- 
gressively lowers the melting point till 
5.5% of the mixture is alumina. This 
mixture, known as the eutectic com 
position, has the minimum melting 
temperature. Further additions of alu 
mina then raise the melting point until 
for pure alumina the melting tempera 
ture is 3722 F 

Most refractories are not mixes of 


% 


pure oxides. Melting points are gen- 
erally lower because of the presence of 
other accessory oxides. Melting of re- 
proceeds differently from 
that of ice, for instance. It is a pro- 
gressive change. A refractory begins to 
considerably 
lower than its melting point. 

Fig. 2 shows the approximate com- 
position of those refractories consisting 
primarily of silica and alumina. These 
fireclay refractories are most often used 
in boiler furnaces 


SPECIFIC GRAVITY 


To know how strong furnace founda- 
tions must be the designer needs to 
know weight of the brick per unit of 
volume, or the specific gravity. Be- 
cause of the porous structure of most 


fractories 


soften at temperatures 


refractory there are two values for 
specific gravity, apparent and true. Ap- 
parent specific gravity includes volume 
taken up by the closed pores in the re- 
factory, true specific gravity doesn't. 

Fireclay refractories have specific 
gravities varying from about 2.5 to 
2.75. Their bulk densities vary from 
120 to 150 lb per cu ft. Insulating fire- 
brick, with many closed pores, has 
densities of 18 to 50 Ib per cu ft. Sili 
con-carbide refractory has a specific 
gravity of about 2.6, bulk density of 
165 lb per cu ft 


THERMAL EXPANSION 


Like most other materials, refrac- 


tories expand when heated. This factor 
becomes important when we realize 
that furnace temperature runs all the 
way from normal room values when 
shut down, up to 2500 F and higher 
when running. Fig. 3 shows the linear 
thermal expansion for various kinds of 
refractories. These expansions are re- 
versible, meaning that when cooled the 
refractory returns to its original dimen- 
sions. Furnace-wall construction must 
allow the refractory to take on the 
added dimension when hot or the wall 
may fail. 

On first heating in service most re- 
fractories undergo small permanent 
changes in dimensions. This occurs be- 
fore reaching softening temperature. 
When overheated, dimension changes 
(shrinking or swelling) become large. 


STRENGTH 


When used in furnace walls of steam 
boilers, refractories need carry only 
their own weight and whatever part of 
the wall is above them. Refractory 
structures never carry any part of the 
boiler or its structural support. Natu- 
rally, the most important angle is that 
refractories must have enough strength 
to do their job when the furnace runs 
at working temperature. 

Refractory strength tests are usually 
made at room temperature, Fig. 6. 
They give a rough index of working 
characteristics but, more important, 
tell whether a refractory shape has 
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PRINCIPAL REFRACTORY MATERIALS 


Mineral Formula Sources 


Silice (Cristobalite) SiO, Quartzite, sand 
Kaolinite Al,O, * 2Si0,*2H,0 Fireclay, koolin 
Mullite JAI.O, * 2510, Kyanite, sillimanite, 
500 1,000 1,500 2,000 2,500 Andatusite, electric 
Refractory temperoture,F furnace melts 
Forsterite 2MgO SiO, 3434 Olivine 
Alumina (Corundum) Al,O, 3704 Bauxite, Diospore 
Chrome ore (Fe Mg)O * (Cr Al Fe),O, Above Chrome ore 
3578 
Spinel MgO *Al,O, 3875 Synthetic (electric furnace) 
Silicon carbide sic Dissecietes Synthetic (electric furnace) 
above 4532 
Beryllia BeO 4550 Bery! 
Dolomite (burned) CaO MgO 4532 Dolomite 
Zircon * SiO, 4622 Lircon sands 
Lime CeO 4658 Limestone 
Graphite c +e Carbon (coke, anthracite! 
Magnesia MgO 5072 Magnesite, sea water 


Linear expansion, percent 


Reversible linear expansion varies 
with refractory's temperature level 


*D ssociates into corundum and liquid. Entirely liquid at about 3470 F 
**Carbon in ail forms volotilizes without melting at ordinary pressures 


Thermal conductivity depends on type 
of refractory, manufacturing method 


Te 


Specific heat of a refrectory deter- 6 Compressive and transverse strength Number and size of pores in refrac- 


mines amount of heat to warm it up tests determine suitability of brick tory fix amount of heat it transfers 


been properly manufactured. Cold THERMAL CONDUCTIVITY tion. Air or gas trapped in these voids 


strength also becomes important in Won eanteal ‘teak Gow sieaivelc. irculates, picking up the heat at the 
ng and shipping refracto hot end of the pore and giving it up at 
handling and shipping refractory refractory should have low heat-trans I B & F 
shapes where they become subject } the end. Because of the small 
7 fer ability. Nature of the material con 
considerable mechanical abuse a size of the pores 
trols this as well as its density of : 
rents are negligible. considerable 


these convection cur 
Some typical ranges of cold crushing . ; 

strengths are porosity. Comparing two bricks of the portion of heat flow at high refractory 

Fireclay brick 1200 to 12,000 psi S#™me materiel we find the heat con temperature may be caused by direct 

Insulating brick 50 to 500 psi. ductivity vanes almost directly as the radiation across the larger pores. Con 


Chrome about 6000 psi weight per cu ft. This relationship is trolling cavity size helps to minimize 
Silicon carbide about 16,000 psi demonstrated by the insulating fire heat flow by this method 

Besides crushing, strength is mea brick; it has a characteristically low Over-all thermal conductivity also 
sured by placing a brick on two sup density and low thermal conductivity depends on the temperature of the re 
ports, parallel to each other and exert as in Fig. 4 fractor Fig. 4. High conductivity of 
ing a downward force until the brck Heat travels through a refractory by silicon carbide may be used to ad 
breaks, Fig. 6. This property, known as onduction, convection and radiation vantage in air-cooled and water-cooled 
the modulus of rupture, is the stress Conduction is decreased by reducing oiler walls, helping to cool them 


HEAT CAPACITY (SPECIFIC HEAT) 


in the extreme fibers of the brick just the amount of material in a given vol 


at the point of failure. This varies from ume or, in other words, by increasing 


700 to 2500 psi for fireclay, and 600 to the number of void spaces, Fig. 7. Heat As furnaces are heated from cold 


1200 psi for high alumina refractories. travels across these voids by convec ondition the refractory material ab 
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8 Refractory softens because glassy 
bond melts, reacts with crystals 


Temperature 


Wal! thickness 


Loed 


Coid 


8 
“ 
Lood 
3 
z 


Softening 


2 
2 
2 
Wal! thickness 
When wall is cold, the full section 


supports the load; in service, only the 
cooler ovter section can support it 


sorbs a certain amount of the energy. 
This heat can be partly recovered in 
a steam generator when it goes off the 
line. A small part goes to make some 
steam, but most of it goes up the stack 

This characteristic is measured by 
the specific heat, the Btu per Ib per F 
temperature rise. It varies with the ma- 
terial and the temperature range, as 
in Fig. 5. A furnace with a high specific- 
heat material takes longer to heat. This 
factor is usually of more importance 
in process furnaces than in steam 
boilers. 

Insulating firebrick by virtue of its 
low density has a low over-all heat 
capacity. This is an advantage in fre 
quent intermittent operation. 


PERMEABILITY AND POROSITY 


Permeability refers to the ease with 
which gas and air flow through a re- 
fractory. This depends on the porosity 
of the material and the degree to which 
these pores interconnect. Such flow also 


depends on the pressure differential 
across the furnace wall. For normal 
boiler furnaces, permeability measures 
the ability of the wall to limit air leak- 
age into the furnace. Though this flow 
helps to lengthen refractory life by 
cooling action, it decreases combustion 
efficiency. 

In the reverse flow direction, 
permeability is needed in pressurized 
furnaces now being built by some man 
ufacturers. Here gas leakage through 
refractory must be limited. As far as an 
entire the 
mortar joints and expansion joints are 
more likely places for leakage than the 
body of the refractory 

High porosity becomes a disadvan 
tage where heavy slagging action takes 
place within a furnace. Molten slag can 
work into open pores and by heating 
and chemical action cause disintegra- 
tion of the refractory. For this reason 
insulating firebrick should not be used 
where slagging occurs. 


low 


furnace wall is concerned, 


How Refractories 


Refractory compounds, as our,dis 

have no definite 
melting temperatures. They start sof- 
tening and 
gradually become more liquid as tem- 
perature keeps increasing. In any fur- 
nace a refractory should be used whose 
softening temperature is well below the 
highest service temperature it will have 
to withstand 


cussion has shown, 


at certain temperatures 


Fireclay brick, for instance, consists 
of refractory mineral crystals, held to 
gether by a glasslike bond, Fig. 8a. The 
glassy bond depends on flux materials 
in the refractory mixture. At high tem- 
peratures these fluxes cause other re- 
fractory minerals to soften and fuse at 
levels lower than their normal fusing 
temperature. Fluxing compounds usu 
ally 


magnesium 


contain oxides of iron, calcium 


sodium or potassium, or 
any combination of these elements. By 
keeping flux content low only a small 
amount of high-temperature glass 
forms 

Heating refractories for long periods 
or to excessive temperatures eventually 
ceramic bond to melt. This 
This flux 


crystals in the im 


auses the 


is called vitrification reacts 


with the refractory 
causing them t 
turn. At this stage 


of a rigid porous 


mediate vicinity 


soften and melt in 
the refractory consists 
structure and a liquid filling the voids 
t Further 


ing changes this structure to one where 


vetween mineral grains heat 


78 


separate mineral crystals are held to- 
gether by the very viscous liquid, Fig. 
8b. At individual 
brick holds its shape, but any load on 
At still higher 
liquid viscosity de- 


this condition an 
it causes it to deform 
temperatures the 
creases to a point where the refractory 
fails, usually by shearing. If it carries 
any load it fails quite suddenly 

Glass develops in a refractory at a 
The 


elapsed time as well as temperature 


slow rate amount depends on 


For this reason, the way a refractory is 
fired during manufacture controls its 
characteristics 

Excessively high temperatures change 
the 
Glass formation and changing mineral 


dimensions of refractory shapes 
composition often cause shrinking in 
fireclay refractories. High-alumina 
compositions behave like fireclay, but 
deform and fail at higher temperatures 
Silica behaves quite differently; 
forms rapidly and has much lower vis 
cosity It 


liquid 


fails at temperatures very 


close to its melting point. Silicon car 


bide does not soften or fuse below 
its dissociation temperature of over 
1000 F. Bonding materials consist of 
fireclay, phosphate and other chemi 
cals; these control the high-tempera 
ture strength of silicon-carbide. 
STRENGTH 


wall 
runs at the highest temperature and is 


Furnace face of a refractory 
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the first part to soften or deform. For- 
tunately, temperature decreases sharp- 
ly toward the outside surface. The out 
side-face temperature is usually only 
one or two hundred degrees above that 
of the room. Fig. 9 shows, in the upper 
graph, the uniform wall temperature 
when the furnace is cold. In this case, 
the load or weight of brick above any 
level in the wall is spread uniformly 
over the cross section, and all the 
bricks below carry it. Lower graph 
shows the temperature drop through 
the wall thickness from the furnace 
face to the outer face when the furnace 
is hot. If the furnace face should be 
heated above the softening point, the 
brick load at any level would be car 
ried only by the cooler section of the 
wall. We might think of the hot ends of 
the bricks being carried through a can 
tilever action by the colder section of 
the wall. 

Refractories creep, as do metals, 
when given extended service under load 
at normal working temperatures. This 
very slow plastic flow takes place at 
temperatures well below the softening 
point of the refractory 


DISINTEGRATION 


When attacked by 
gases, refractories may completely dis 


some furnace 
integrate. At temperatures around 800 
to 900 F, carbon monoxide, in the pres- 
ence of catalysts such as iron oxides 
CO, and carbon 
When this takes place in the pores of a 
refractory the carbon deposits at cata- 


decomposes _ into 


lyst grains. Continued building up of 
carbon eventually causes the brick to 
burst and fall 
Some 
cracking conditions may also disinte- 
grate a furnace wall locally. Silicon 
brick oxidized 
some conditions, leaving free silica and 


apart in small pieces 


hydrocarbons under so-called 


carbide can be under 
making the refractory more susceptible 
to fluxes and reducing its strength 
Rapid and cooling 
causes disintegration of lighter refrac 
This 
refractory has become partly vitrified 
Dense firebrick is attacked by CO 
only on its surface. Also, brick free of 
by CO 
Iron oxides, fused into the refractory as 


heating also 


tories occurs most when the 


iron oxides is not destroyed 


iron silicates, do not act as a catalyst 


SLAGGING 


Slag accumulations on furnace walls 


can produce destructive fluxing action 
Principal fluxes that attack fireclay, for 
instance, are oxides of sodium, potas 


sium, calcium, and 
These 
wood, bagasse and other fuels 

Extent of slag 
many factors. Temperature is the prime 


condition to start fluxing or melting ac 


magnesium iron 


occur in the ash of coal, oil 


attack depends on 
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tion. Amount of flux in the slag natu 
rally controls the action. Penetration 
of the slag depends on the refractory 
density, fluidity of the slag and viscos 
ity of the reaction product 
ture gradient through the 
controls penetration also 


Tempera- 

refractory 
As the flux 
travels into the brick it cools, becom 
ing so viscous it cannot move farther 
into the pores 

When reaction very 
fluid they flow, carrying away grains 
of the refractory and constantly ex 
posing new surfaces to the attack. Vis 
cous reaction products, on the other 
hand, coat the refractory surface and 
often protect it from further attack 


ABRASION 


Refractories in 


products are 


some applications 
may be worn away by the cutting and 
scouring action of solids carried in the 
combustion gas, or by the 
action of furnace tools. In stoker-fired 
furnaces, moving fuel bed and clinkers 
may give the adjacent wall consider 
able hard wear. To withstand 
actions must have high 
mechanical strength and toughness in 
addition to other needed properties 


SPALLING 

Refractory spalls when it cracks and 
breaks away at the 
new areas exposed to the furnace heat 


abrading 


these 
refractories 


surface, leaving 
Causes of spalling may be divided as 
follows 
Uneven heating and cooling with 
in the brick causes unequal expan 
sion and c¢ntraction, which set up 
internal stresses in the material 
When these local stresses grow br 
yond the elastic limit of the refrac 
tory, it cracks, and so relieves the 
tension 
Compression in refractory 
structure is caused by expansion 
with increasing temperature. Com 


pressive stresses exceeding the 
crack the 


in relieving the strain 


elastic limit refractory 
Variation in coefficient of thermal 
expansion, between surface 
and body of the brick 


from slag penetration or 


layer 
may result 
internal 
structural change while in service 


No. 1 is 


basi 


only 
ause of spalling as this type de 


often considered the 
pends on inherent characteristics of the 
refractory itself. No 
results from poor furnace design. No. 3 
bricks 
operating 
steps to 


2 nearly always 


can be minimized by using 
their 
taking 


prevent slag penetration, such as, coat 


burned higher than 


temperature and by 
ing the refractory surface with a mor 
tar to close the surface pores 

While silica brick 


tance t 


show poor resis 
spalling at low temperatures 


at higher temperatures in their oper 


ating range, resistance is excellent. This 
results from their very small expansion 
in the high-temperature range 

Chrome and magnesite brick, having 
a high coefficient of expansion, are not 
as resistant as fireclay brick. But re- 
cently they have been improved by 
manufacture with a more flexible in- 
ternal structure. Silicon-carbide brick 
have excellent spalling resistance as 
well as high strength and density 

To test spalling, brick are heated to 
a high temperature according to a spe 
cified schedule, and then cooled with an 
blast. They are cooled and 
heated alternately for about 14 cycles. 
After this treatment, spalling is evalu- 
ated by of weight suffered by 
cracking and falling off the 
brick. Some typical results of these 
tests for fireclay brick are given in the 
following table: 


air-water 


loss 


pieces 


Manufacturing 
method 


Weight 
Brand loss, % 


Handmade 


Stiff-mud 


Dry-press 


Compression loads caused by expan 
sion greatly augment spalling. Expan 
sion joints should be left at least every 
15 ft and should amount to 42 to 1 in 
Another method places a slip of thin 
cardboard between bricks in each ver 
tical joint, or thicker pieces between al 
ternate joints. These burn out in service 
and allow each brick to expand freely 
Despite the individual expansions there 
is no general movement of the wall 
changing the overall dimensions 

One authority feels there has prob 


ably been too great a tendency to spe- 


cify brick with good spall-resisting 
quality as judged by laboratory tests 
Many cases show that a hard dense 
brick stands up in service far better 
than one with a good spall-test record 
These incidents probably arise from 
mechanical loads, experienced in ser 
vice, that are not reproduced in labora 


tory tests 
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] Four basic brickloying arrangements are (a) stretcher course ? English bond for 9-in. 3 This 131/2-in. wall has 


(b) header course (<) rowlock course and (d) soldier course wall alternates courses 


no joints through it 


I 
I 
I 


19 Expansion joints take many forms, 20 Corner construction for 18-in. wall 


may use asbestos rope for packing with the expansion joints staggered 


80 


Brickwork m 
tight as possibl 
ponent parts of 
rising and falling temperature. Brick should be laid 

so walls can be 
sible and without 
brick forming 


and tap it int 
ger all joints tc 
\ gas leakage o 
te 


8 For high walls, 22'/,-in. 9 Twin 9-in. wall construc- 10 Thick joints accommodate 1] Use of insuloting fire- 
thickness may be needed tion to make 18-in. wall thinner backup bricks b 


rick reduces heat loss 


ust be (1) mechanically strong (2) air 


ble (3) flexible enough to permit com 


furnace to expand and contract with 


repaired or relined as easily as pos 
weakening the wall. Dip faces of 
the joint in mortar and firmly slide 
place to make a thin, tight joint. Stag 

ut down air leakage into furnace or 
it of it 


21 Corner layout, for 22'/,-in. wall, giso 
has the expansion joints staggered 
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4 This 13'/,-in. wall is laid 5 Every fifth header course 5 18-in. wall has alternate 7 18-in. wall laid out to 
to make its repair easier hos 13'/2-in. brick in it header, stretcher courses moke replacements easier 


12 An 18-in. composite in- 13 Tying-in firebrick tile 14 Tying anchor firebrick 15 Tying firebrick and red 


sulating firebrick wall to ovter red-brick wall to outer red-brick well brick over on air spoce 


16 At peepholes, use squore-edge tiles 17 for fire-access doors use a single 18 Alternate layout employs two row- ~ 


as lintels for support over opening course of 9-in. wedges over opening lock courses in an arch formation 


22 A corner expansion joint 23 A corner expansion joint, 24 Expansion joints in an 25 Exponsion joint between 
for 9-in. firebrick wall firebrick well 1B-in firebrick wall furnace floor and walls 
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The hrt boiler needs refractories for complete furnace lining, bridgewall, 
floor, ashpit, blowoff line, rear arch. May be brick, plestic or castable 


Package-type boiler 
uses relatively small 


amount of refractories 


Refractory Applications 


Society for 
ip standards 
The 


certain proper 
111 


The American 
Materials has set 
firebrick 
measured 


Testing 
for 
classifying standards 
are against 
ties pyrometric cone eq 
(PCE); deformation under k 
psi at 2460 F lineat 
age 


perature 


valent 
of 25 


shrink 


ad 
permanent 
spalling loss for 


f 2910 F f 


82 


ur 


perature of 


PCE 


Ing 


is a laboratory method of meas 
tem 
We'll 


softening or deformation 


ceramic materials 


give the temperature corresponding to 


PC 


E f 
Type 
furn 


duty 


PCE 


list below 
For 


conditions in 


or each type in the 
A High duty 
wall 


average 
ace heavy 
furnace, 2400 F and higher 


3074 F 


Type B—High duty: For moderate- 

ly severe spalling conditions. 

PCE = 3074 F 

Type C—High duty: For moderate- 

ly severe conditions of slagging but 

not severe spalling. 

PCE = 3074 F 

Type D Super duty: For severe 

conditions of spalling, slagging and 

high furnace temperature. 

PCE —3173 F 

Type E — High duty: For division 

walls heated both sides. 

PCE = 3074 F 

Type F — Intermediate duty: For 

second- and third-pass boiler walls, 

and for backing-up brick. 

PCE — 2984 F 

Type G Low duty: Backing-up 

brick for furnace and boiler walls. 

PCE = 2768 F 

For types A, B, C, E the standards 
specify that brick shall meet PCE or 
have deformation not less than 1.5% 
under loads of 25 psi at 2460 F. Type 
F may have deformation of 3% in- 
stead of the specified PCE. Types A, 
B and C may have permanent shrink- 
age of not more than 1.5% at 2550 F 
Type D may have permanent shrink- 
age of not than 1% at 2910 F 
and 4° at 3000 F. Spalling loss for 


more 


type A may not be more than 15%, and 
type B not than 10% 
In selecting firebrick for particular 


for more 


applications these standards are of 


help. Type D has the best qualities in 
Types A, B, C and E have 


or more of 


all aspects 
one these qualities, and the 
brick type should be selected according 
to the dominating quality needed for a 
given application 

For high walls with heavy load on 
the lowermost choose a brick 
with low deformation. Where wide tem 
perature 
brick with low spalling loss 


‘ourses 


choose a 

A brick 
showing low water absorption on test 
t slagging 


Variations occur, 


should be chosen for severe 
conditions 


Firebrick made 
than 


f refractories other 
fire clay find use in special ser- 
vices. Silicon carbide, for example, has 
linings 
In addition to high 
refractoriness and load-carrying abil- 
Its 
“wet- 
adhesion 


desirable qualities for furnace 


adjacent to kers 
ity, it has high heat conductivity 


high density and resistance to 


ting” helps 
and slag 


prevent clinker 
penetration 

Chrome has extremely high refrac- 


toriness and chemically neutral to 


It has good load- 
of 


mpares well with fire clay 


the ash of most coals 


bearing ability and its coefficient 


expansion 
« have been used in chemical 


Silica bric 


recov aces of steam boilers in 


Often 


ym promise 


the industry refractory 


selection the 


among 
different properties 
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REFRACTORY USES 


Demands that a steam generator 
places on a refractory depend on where 
it's needed. A wide variety of condi 
tions must be met so one boiler will 
use several types of refractory. Let's 
look at some details that must be taken 
care of. In a furnace there may be 
walls, floor, roof, openings, arches 
burner linings, tube entrance and exit 
seals, bridgewalls and door linings 
Walls, arches and roof may be solid, 
or sectionally suspended. In the con 
vection section of the boiler there are 
walls, roofs, baffles and sections to pro 
tect drum and intermediate headers 
Refractories are also needed for lining 
ashpits, slag tanks, stacks, dampers, 
flues, ducts and cinder hoppers. In 
watercooled stokers there may be re- 
fractory lining for the clinker chills at 
the sidewalls. Other items needing pro- 
tection include secondary air inlets, 
gates on traveling-grate stokers, etc 

Hrt Boilers. Furnace walls for hrt 
boilers, Fig.1, usually consist of hard- 
burned common red brick with fire 
clay brick or monolithic linings. Boil 
ers with a grate or stoker have at their 
ends a bridgewall high enough to con 
tain the fuel bed. Wall linings in the 
furnace area, from boiler front to 
bridgewall are usually built 9 in. thick. 
To the rear of the bridgewall they may 
be only 442 in. Oil- and gas-fired hrt’'s 
should have all the walls lined with 9 
in. of refractory. In some designs, the 
roof at the boiler rear just above the 
firetube entries are built of arch bricks 
In others, the roof may be refractory 
tile suspended from steel beams. Re 
fractory protection must always be 
given the blowoff line since it crosses 
the path of the high-temperature gases 
leaving the fire. The red-brick wall car 
ries the boiler weight in some units. In 
others, the boiler is supported from 
steel work. Never does the refractory 
carry any load other than its own 
weight 

Where boilers are set in batteries, 
center walls should be built entirely of 
firebrick. Center cores of common brick 


because they have 


do not stand uy 
opportunity to cool. They have 
high-temperature strength 

Occasionally hrt settings may 
steel encased with insulation or insu- 
lating firebrick to reduce refractory 
wall thickness, see Fig. 1, p 74. Any 
setting must permit brickwork to ex 
pand freely without interfering with 
the boiler, which also expands, often 
in the opposite direction. Insufficient 
expansion clearances on boilers have 
caused tube-seat leakage, shearing of 
boiler-support columns, wall buckhng 
and lifting of the boiler off its support 
ing steel 
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This boiler cutawey shows application and support arrangement of steel! 
outer casing. Note refractory tile and insulation in sideweoll and roof 


Chain-grate-stoker furnace has refrectory-arch construction with air-jet 
ports. Tile on boiler tubes brecks up gas-flow stratification in passes 
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This boiler uses ship-lop tile 


in baffles and furnace roof. 
nace wall is built of two different firebrick types, steel ovter casing 


This furnace, enclosed by closely spaced wall tubes, needs only refrac- 
tery backing in lower osh hoppers. 


Refractory tiles form baffles, walls 


Package steam boilers usually have 
high furnace-heat releases and are of 
internal-furnace design, Fig. 2. Most of 
the furnace surface is surrounded by 
the water in the boiler shell. These boil 
ers need a minimum of refractory. As 
the section shows, in this particular 
design, refractory lines the front end of 
the furnace to do a twofold job. It (1) 
helps ignite fuel oil sprayed into the 
‘furnace (2) limits heat flow to the 
front-end reversing chamber. Only two 
other points need refractory protection 
in this unit, the rear reversing chamber 
and the front reversing chamber. There 
are a total of four gas passes through 
the boiler. The furnace requires a 
super-duty or silicon-carbide refrac- 
tory, with successively lower-duty re- 
fractories in reversing chambers 

Watertube Boilers. Furnace settings 
of watertube boilers without water 
walls may have the solid-gravity type 
or sectionally-supported walls, or com- 
binations of both. The most prevalent 
solid-wall construction uses _hard- 
burned common brick for the exterior 
to support a refractory lining, Fig. 10, 
p 80. These walls usually have an 
over-all thickness of 18 to 22% in. 
Furnace firebrick lining should be at 
least 9 in. thick. Walls enclosing the 
convection section of boilers need only 
414-in. firebrick thickness 

he firebrick bonds into the red brick 
by an arrangement of overlapping 
headers. Furnace-wall linings usually 
use four header courses to one stretcher 
course in height, Fig. 4 and 5, p 81.A 
header course overlapping a common 
brick header in the outside wall backs 
up the stretcher course. Linings of 
walls in boiler convection sections may 
be laid up with four stretcher courses 
to one header course, or with alternate 
header and stretcher courses, Fig. 2, 3 
and 6, p 80. For this type construction 
common brick may be replaced with 
any of several types of face brick or 
low-duty firebrick 

Walls of this type sometimes have 
insulating firebrick or block insulation 
on the outside. Wire mesh, attached t« 
archor wires built into the walls, holds 
the block insulation in place. This can 
be covered with an insulating cement 


and then painted 


Let boile esigner decide if walls are 
t be insulated. Adding insulation to 
walls not designed for 1t may cause 
failure by raising brick temperature t 


betweer fractory ana steel 
Monolithic linings of plastic firebrick 
r castable refractory are often used 
for both firetube and watertube boilers 
Plastic refractory should be used only 
here the temperature reaches at least 
2000 F. It must be burned or fired to 
develop the ceramic bond; this is called 
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heat setting. Where temperatures are 


under 2000 F use castable refractory 


because it hardens without preliminary 


heating 

A combination of plastic and cast 
able refractory can be used for a com 
plete setting. Furnace would be plastic 
and the remainder of the setting, sub 
ject to lower ternperatures, of castable 
Both materials should be installed with 


refractory or alloy-metal anchors fast 


ened to the common-brick wall, similar 


to Fig. 13 and 14, p 81 


Re 


Sectionally-supported walls solve the 


problem of providing expansion space 


for the refractory and still avoid large 


expansion joints that are prone to al 
low considerable air leakage. By ar 
ranging the refractory in sections or 
panels, as in Fig. 10, p 86, the expan 
sion joints can be kept thin. With a 
slip-seal arrangement, air leakage is 


kept at practically zero 

in Fig. 10, insulating firebrick and 
tile are carried on metal panels that 
suspend from the steel framework sup- 
porting the boiler. Hooks welded on 
the metal panels fit into the brick and 
tile, made with appropriate openings 


furnace screen tubes cool ash below its 
to keep the bricks in place. There are 


A fusion point, protect dry-bottom ficor 
many patented sectional and sus so” 


pended-wall layouts. Space does not Ashpit, boiler drum, cinder hopper also A 

permit full discussion here; a later spe need refractory protection from hot gas )) % / 
cial section will deal with these con + 
structions in detail. They may be made 


of tile only, of tile with exterior insu 
lation, or, as in Fig. 10, of insulating 
brick 

The latter are usually limited to 
walls in convection zones or for low- 
duty furnace walls when gas or oil are 
the fuels. They can be adapted to mod- 
erate-duty furnaces by facing them 
with high-temperature brick or by air 


. cooling. With air cooling, a space of 8 


or 9 in. separates the tile shapes from 
the outside wall or casing. Outside wall 
may be of insulating, common or face 
brick, or of low-duty firebrick. This 
wall generally measures 4¥2-in. in 
thickness, and is supported by the steel 


framework from which the special con- 
struction hangs. 
Air space may be in vertical or hori 


zontal lanes, see Fig. 15, p 81. The cool- 
ing air flowing through these lanes 
eventually enters the burner or stoker 


windbox, or may enter the furnace di- 


rectly to support combustion 

Watercooled walls are arranged in a 
great number of ways. Though these 
waterwalls absorb direct heat of the 
furnace, they must be backed up by 
refractory to form a tight enclosure for 
fire and gases. Fig. 3, 5, 6, 7, 8, 9 and 
13 show some of many variations: bare 
tubes, finned tubes, tubes partly em 
bedded in refractory, etc 

Some of these designs reduce the 
duty on the refractories, while others, 
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Area underneath ashpit needs protection from high temperatures. Refrac- 
tory backing of wall tubes must be oble to withstand slag action also 


using widely-spaced bare tubes a few 
inches in front of the refractory, have 
no practical effect. In the 
the furnace wall is usually designed as 
if no wall tubes were installed. Where 
tubes and refractory are brought in 
direct special design precau- 
tions must be taken 
the difference in expansion motions of 
the tubes and refractory was taken care 


latter case, 


contact 


In earlier designs 


of by slip seals and packed expansion 
joints. The large amount of mainte 
nance work needed to keep these tight 
led to other 
In many modern units the waterwall 


schemes 


86 


tubes support the refractory backing 
with no provision for slipping between 
them. Various types of steel beams, 
channels and tiebars hold the tubes in 
The 
forcements as well as the refractory 
Where tubes come in contact 
with the refractory, as in the left-hand 
wall of Fig. 6, they do a certain amount 


place tubes support these rein 


bare 


of wall cooling. This reduces the wall 
thickness needed so it can be made of 
thin refractory tile backed by insula 
tion and steel casing. Where this ar 
rangement undergoes tougher duty, as 
in the front burner wall of Fig. 6, full 


hdd bho 


1 One of many types of sectional walls 
that eliminate wide expansion joints 


bricks instead of tile must be used. To 


insure resistance against slagging and 


flyash erosion the proper refractory 
must be applied. This usually means 
firebrick able to withstand 


appreciably higher temperatures than it 


selecting 


actually will experience in this service 

Laying up the tile or brick in an air- 
setting mortar insures tightness against 
air infiltration, and also gives a strong 
wall structurally. Backing up the wall 
with castable refractory reinforced by 
expanded metal lath serves to keep out 
air in the final high-draft passes of the 
boiler. 

Some designs proportion the wall 
tube make the refractory 
temperature change just double that of 
the wall tubes when in operation. Since 


spacing to 


the coefficient of expansion of steel is 
just about double that of the refrac- 
tory, both materials will expand the 
same amount. This eliminates any need 
for expansion joints 

Fig. 6, 9 and 13 show furnace water 
walls made 


up of closely spaced tubes 
trouble 
withstanding slag accumulations. They 
may be 


These walls usually have no 


sealed by backing up with cast- 


able insulating concrete, block insula- 


tion and a steel casing. The expansion 


coefficients of the steel and castable 
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] Waterwall with firebrick, insulation 


and steel casing for backup, sealing 


] Waterwall tubes with refractory and 


sectional wall suspension in back 


slightly different. This 
causes a series of hairline cracks to be 
distributed throughout the wall area 
Despite these the wall is much tighter 


refractory are 


than one with expansion joints 

Fig. 11 and 12 show waterwaill ar- 
rangements using finned tubes. These 
give the same effect as a closely spaced 
tube wall. The fins keep the refractory 
backing at the boiler-water saturation 
spec ally 
shaped brick backed up with insulation 


temperature. Fig. 11 has 


and a steel casing. Fig. 12 is another 


form of sectionally suspended wall 
adapted to waterwalls. Fins are backed 
up with 2-in. refractory tile. These, in 
turn, are backed up by panels of 2 to 
3 in. of insulating material carried by 
steel panels 

When a completely watercooled fur 
nace must carry a higher combustion 
some manufacturers use 
studs welded to the 


furnace side. The 


temperature 
wall tubes on the 
space between the 
studs is then packed with a chrome 
ore refractory. This construction finds 
use in slag-tap furnaces where molten 


ash, flowing down the walls, must be 
kept above its 
Floors « 


ally built up of 


melting temperature 
f skag-tap furnaces are usu 
closely spaced boiler 


tubes covered with chrome-ore plasti 
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pounded into place. The 


floor under the 


refractory 
tubes consists of fire 
clay tile and block insulation 

Fig. 3, 7 and 9 show methods of pro 
viding dry-ash bottoms for pulverized 
More than a single 


layer of refractory must be 


coal-fired furnaces 
installed 
to limit heat losses to the ground. Th 

refractory must have high spalling re 

sistance if ash is removed by water 
thermal 
Even if 


in-flowing au 


sluicing, to withstand the 
shock 


ashes are 


caused by the water 
raked out 
causes sharp temperature drops. Fig 


1, 5, 8 and 13 show various arrange 


ments for building ashpits. They are 
built of castable or brick refractory. 
High spalling resistance is also needed 
here 

Fig. 4, 5, € 5, 
rious 


9 and 13 show va 


methods of roof structure. In 


practically all of these the supporting 


boiler tubes cool the refractory. De 


pending on the spans involved, the 


boiler tubes, in turn, may be supported 


from beams. The same general prin 


ciples must be followed as for furnace 
walls 

Baffles direct gas flow over the boiler 
tube extei.ors to 


emsure maximum 
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1 Floor and lower walls of slag-tap furnace must be chemically neutral to avoid 
reacting with iron in fluid ash. Chrome-ore refractory satisfies this need 


utilization of heat-transfer surface. To 
form an effective barrier to flue-gas 
leakage they must seal around each 
boiler tube that pierces the baffle. This 
becomes imporiant as the draft drop 
through the passes increases. Though 
baffles are erectively cooled by the 
boiler tubes that support them, a high- 
duty refractory should be used to en 
sure ample resistance to erosion and 
to give sufficient strength. Baffles may 
be mace of (1) castable refractory re- 
inforced by metal rods (2) tile or (3) 
brick shapes. Fig. 4 illustrates tile laid 
on boiler tubes to form strips over the 
full width of a gas pass to help break 
up flue-gas stratification. 

Fuels fired and the method of intro- 
ducing them in the furnace dictate the 
refractory to use in some instances. On 
hand-fired grates the refractory must 
withstand the shock of cold air enter- 
ing through open firing doors. Side 
walls and firing-door areas must resist 
abrasion from slice bars and other fir 
ing tools. High-duty brick generally 
proves adequate. Five courses of sili 
con carbide at grate level may be used 
for longer life 

Chain- and traveling-grate stokers 
usually need a short ignition arch to 
start fuel burning as it enters the fur 
nace. A rear arch helps to form a ihroat 
to ensure adequate mixing of gases and 
complete burning before entering the 
boiler passes. Refractories forming 
these arches must resist erosion and 
spalling caused by vitrification pro 
ceeding over a long time. Sidewalls 
must be ready to withstand severe 
abrasion at high temperatures from 
clinker riding on the stoker grate. At 
the stoker line they may also be subject 
to high-temperature reducing action 
Depending on circumstances, refrac- 


tory should be of high or super-duty 
type, perhaps with silicon carbide at 
grate. 

With underfeed stokers, super-duty 
or ventilated blocks are often used at 
the front and sidewalls to prevent 
clinker adhesion. The ventilated blocks 
pass air from the stoker windbox to 
the furnace through venturi-shaped 
openings in the blocks. Refractories at 
the stoker level must stand up under 
clinker adhesion and destructive forces 
set up by their removal. In addition, 
they must withstand slag erosion above 
the fuel bed, spalling and slag pene- 
tration. Refractories should be se- 
lected with regard to these severe con- 
ditions 

With spreader stokers the refractory 
must resist slagging, erosion and a 
given amount of abrasion and spalling 
according to the coal fired and the 
method of operation. For longest life, 
use silicon-carbide or super-duty 
brick for at least 12 in. above grate. 

Pulverized coal probably gives the 
refractory the hardest service of any 
fuel. We have talked about the prob- 
lems under waterwalls 

Oil-fired furnaces should be built to 
avoid flame impingement on the re- 
fractory furnace walls. Furnace walls 
may be either of solid or sectionally- 
supported construction. The refractory 
must be able to resist localized high 
temperatures and reducing atmos- 
pheres when the burners accidentally 
get out of adjustment 

To burn natural, coke-oven or blast- 
furnace gas the furnace must maintain 
hot areas to bring the fuel up to igni 
tion temperature. Refractories in this 
service must withstand high surface 
temperatures as well as spalling caused 
by variable loads. 


Successful wood burning depends on 
maintaining hot furnace walls to dry 
out the fuel before ignition. Wet wood 
requires an extension furnace built up 
of refractory. Dry wood, in contrast, 
can be burned directly under a boiler 
on a usual type of grate. Service con- 
ditions for the refractory are usually 
moderate, needing a high-duty fire clay. 

Bagasse burning calls largely for the 
same refractory types as are satisfac- 
tory for wood 

Waste-heat boilers generally handle 
gases of relatively low temperature. 
Often, however, the gas may be loaded 
with flyash or other abrasive particles. 
For such cases dense, high-duty fire- 
brick are recommended to attain the 
needed abrasion resistance. 

Black-liquor recovery furnaces used 
in the paper industry are subjected to 
reducing atmospheres in smelting so- 
dium salts out of the char. These are 
also chemically active. Plastic chrome 
ore covering completely watercooled 
walls and floor has been found to re- 
quire little maintenance 

Sterting a new furnace, or one that 
has fresh repairs, should be preceded 
by a slow drying-out. Using a low fire 
avoids excessive cracking and lets the 
walls, floor and roof expand slowly 
and uniformly. Brick setting of a large 
boiler should dry out over a period of 
a week to ten days. Smaller furnaces 
are dried out in a shorter time. 

Life of brickwork depends on service 
conditions and may vary from about 
two to ten years. A life shorter than 
two years may mean that the wrong 
kind of refractory is being used or fur- 
nace design needs improvement. 
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MODERN GAGE-ALARM CUBICLE serves large diesel in a central station. Controls prove just as important in small plants 


Do You Run Your Diesel Plant by Ear? 


No need to when instruments and controls will (1) tell you how it’s 


doing (2) reduce operating errors (3) guide adjustments and mainte- 


nance (4) cut operating force required. 


You 


gas-engine power 


PLANNING a new diesel or 
plant. or perhaps 
modernizing an existing one. Naturally. 
you want to realize fully the high ef- 
ficiency and reliability inherent in this 
type of plant. Early in the game you'll 
see what a big part instruments and 
controls play in getting the top-notch 
operation you want. Why are they so 
important ? 

Well, one big reason lies in the nature 
of modern power equipment. It’s preci- 
sion built to give high efficieney and 
maximum output from minimum space 
and weight. But closer design tolerances 
mean closer operating tolerances. too. 
To keep performance at high levels. 
you must operate on the beam. not hit 


POWER 


oomiss. And there’s no room for human 
errors. 

That's where instruments and con 
trols come in-—they tell you what's go- 
ing on in the engine and auxiliary sys 
tems, automatically prevent operating 
errors, and, if need be. step in) when 
something ‘goes wrong. From their in 
dications you learn when and where 
to make adjustments, when maintenance 
is needed. In other words, with the 
right instruments and controls in’ the 
right places, vou'll know at all times 
what vour plant is doing and how well 
ts doing it. And you'll be able to run 
it with a smaller operating force. 

Plant Elements. We <aid “the right 
nstruments and controls in the right 


By E J KATES 
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New York, N.Y 


First of a practical series 


places.” What are they and where do 
they go? Let's start te find out by re- 
viewing briefly the typical elements of 
diesel and gas-engine plants and see 
how they differ from other power units. 

Heart of the plant is the engine. 
Here fuel burns inside the cylinders 
and expands to push the pistons and 
turn the crankshaft. If it’s a diesel en- 
gine, air alone is compressed and fuel 
is injected at end of compression. If 
its a dual-fuel or spark-ignition gas 
engine, both fuel and air are com- 
pressed. In either case, compression 
pressure is important and one of the 
And, of 


course, fuel must be metered in a 


things you'll want to measure 


ordance with engine lead 
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But the engine doesn’t do its job all 
by itself. It needs auxiliary systems: 
(1) intake system to supply fresh air 
(2) exhaust system to carry away the 
products of combustion (3) fuel sys- 
tem to transfer oil or gas from point 
of supply to the engine (4) cooling 
system to keep engine temperatures at 
proper levels (5) lubrication system to 
ensure flow of lube oil to moving parts 
(6) starting system to get the engine 
rolling. 

Each of these systems needs instru- 
ments and controls. You'll want to know 
pressure drop in the intake to tell when 
filters need servicing. You'll want to 
know cooling-water temperature and 
have some way of adjusting it to the 
right level. You'll want warning of low 
lube-oil pressure. And so on. 

How Many Instruments? Just how 
many instruments and controls you'll 
need, and what kinds, depends a lot 
on the size of the plant and the nature 
of service. A small standby set doesn’t 
need as many as a large central-station 
plant. Cooling-system controls for a 
single radiator-cooled engine can be 
less complex than those for a multi- 
engine plant with heat recovery from 
the cooling system. So when you sit 
down to plan that new plant, or improve 
your present one, youre going to have 
to use your judgment in deciding what 
instruments and controls you'll use and 
how you'll apply them. You can’t expect 
the engine builder to work this out for 
you. This series of articles aims to make 
that job easier by telling what devices 
are commonly used in diesel and gas- 
engine plants and how they are applied 
in a practical manner. 

What Controls Do. First, let’s see 
what instruments and controls are sup- 
posed to do. Usually we want them to 
do one or more of the following jobs. 
and often all of them in sequence: 


1. Indicate or measure some function, 
such as cooling-water temperature. 

2. Control or adjust it. 

3. Sound an alarm if it gets out of 
the safe range. 

4. Protect engine and equipment 
from damage if safe conditions are not 
restored. This usually means stopping 
the engine. 


Just how many of these you'll want 
in any particular case depends on the 
plant and its operating conditions. 
You'll probably agree that the first two 
steps are a “must” in most parts of 
most plants. You'll find the last two 
steps worth while in larger and more 
complex plants, under severe operating 
conditions, or where you want to cut 
operating attention to a minimum. 

To get down to cases, let’s take a look 
at each of the several systems making 
up a diesel or gas-engine plant and see 
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STARTING-SYSTEM HOOKUP, typical for a small plant, consists of two air-storage 
tanks, motor-driven compressor. Note safety valves, unloader and pressure switch 


what's needed in the way of instruments 
and controls. Putting first things first. 
we'll begin with the starting system. 


STARTING SYSTEMS 

Diesels and gas engines aren't self- 
starters. We have to turn them over by 
applying energy from some 
source. This may be done electrically, 
with energy taken from storage batteries 
or from the electrical system if the plant 
isn’t isolated. Or we may use a small 
auxiliary engine to roll the main unit 
for starting. Commonest system in 
stationary plants uses compressed air. 
Since the layout of such a system falls 
usually to the designer of the plant, 
we'll concentrate on it here. 

Basic parts of a compressed-air start- 
ing system are one or more air-storage 
tanks, a compressor and a piping sys- 
tem. Its job is to supply enough air, at 
the right pressure, to accelerate the 
engine quickly when the air is admitted 
to several engine cylinders. Valves for 


outside 


admitting air to the cylinders, and the 
hookup for timing them, are part of 
the engine and the responsibility of its 
builder. He'll usually specify pressure 
and quantity needed for starting. 

The drawing shows a typical arrange- 
ment for a small single-engine plant. 
Basic principles stay the same for larger 
plants with several engines. 

Tank Fittings. You ll want to install 
several tanks so one or more can be 
kept in reserve for use if pressure is 
lost in the active starting system. This 
might be caused by leaks or by diffi- 
culty in starting the engine. Equip each 
tank with a shutoff valve, drain valve 
and pressure gage. Check local laws 
and insurance tank 
construction and safety valves. Usually 
each tank must have one. 

With the shutoff valves on each tank. 
you can work on any one while holding 
pressure on the others. With a pressure 
gage on each tank you can check pres- 
sure in reserve tank or tanks. regardless 


requirements on 
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of pressure in the active starting sys- 
tem. 

Air compressor shown is motor 
driven. If you face the problem of 


starting the plant independent of out- - 


side power, you'll want to add a com- 
pressor driven by a small engine (usual- 
ly gasoline) or rig the single compressor 
for dual drive—motor on one end, 
auxiliary engine on the other. 
Compressor Controls. It’s a good idea 
to equip the compressor with an un- 
loader. This reduces starting load on 
motor or engine. You'll also find it 
desirable to fit your motor-driven com- 
pressor with a pressure switch con- 
nected to the tank header. Then desired 
pressure in active starting tank is held 
automatically. You can install another 


pressure switch, set lower, to sound an 
alarm or operate a warning light or 
annunciator, if pressure falls abnormal- 
ly low. 

Connect piping from unloader and 
pressure switch to discharge line 
through an inverted U. Then water 
generally found in discharge line won't 
get into these devices. 

Discharge Valves. Install a safety 
valve on the discharge line close to the 
compressor, with a shutoff valve right 
after it. Shutoff valve lets you work on 
compressor while holding pressure on 
the starting header. The safety valve 
acts if compressor shutoff valve or all 
tank shutoff valves happen to be closed 
when compressor runs. 

Put in another shutoff valve at the 


engine to keep pressure off engine- 
starting valves except during the actual 
starting period. You may find it a good 
idea to place a pressure gage at the 
engine so operator can watch pressure 
throughout the starting operation. 
Globe or Gate? Experience shows 
globe valves to be better than gate for 
starting systems. They leak less with 
high-pressure air. Higher pressure drop 
in globes is not as serious with com- 
pressed air as with water or oil. Most 
starting-air systems operate at pressures 
under 250 psi so extra-heavy steel pipe 
and malleable fittings serve. Keep down 
number of joints to reduce leakage. 
Tanks should be good for system work- 
ing pressure. Use copper tubing for 
pressure-switch connections. 


Gas From Pipeline Cools Engine Lube Oil 


B® THE SUCTION-GAS STREAM at pipeline 
compressor stations offers a possible 
cooling medium for small heat loads at 
moderate temperatures—-engine oil 
coolers, for example. This form of oil 
cooling was first used on the compressor 
engine of a small field booster intended 
for automatic operation. Because of 
water scarcity and unattended opera- 
tion, unit was designed to eliminate all 
cooling-tower services. 

Oil-Cooler Design. Jacket heat load. 
too large to dump into gas stream, wa- 
dissipated by air coils. Oil heat load. 
quite small in this case, was picked up 
by cold gas flowing to the compressor 
suction. The drawing. right, shows a 
sectional view of the oil cooler used. A 
double tube-sheet arrangement avoided 
possibility of gas leaking into the oil 
through tube joints. A blowout 
and automatic shutoff control protect 
cooler from damage in event of tube 
rupture. Provisions were made to trap 
and vent off any gas that might seep 
through pinhole leaks into the oil, but 
this has not happened to date. 

The question naturally arises, “What 
about effect of higher suction tempera- 
ture on horsepower requirements?” 
The amount by which horsepower per 
million cubic feet is increased is a de- 
ciding factor in determining the feasibil- 
ity of such an installation. 

Design basis for calculating com- 
pressor horsepower is assumed 60-F 
suction temperature. For six months of 
year, field gas reaches station at tem- 
peratures below the 60-F design level. 


head 


Abstracts from ‘‘Aspects of Gas Heat Exchangers as 
Applied to Transmission System Problems,” by F 8S 
Young, asst chief engineer, Panhandle Fastern Pipe 
Line Co. Presented at Natural Gasoline Assn of Amer 
fea's Amarillo-Plains Regional Meeting. 
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OIL TO GAS HEAT EXCHANGER hos double tube-sheet arrangement to avoid possi 


bility of gas leaking into oil through tube joints 


During this period, true horsepower 
needed to handle station’s load is less 
than design figure. Throughout year 
station operates at a compression ratio 
essentially constant at 1.5. Under such 
operation, observed in gas 
temperature across oil cooler is 2 F. 
Applying this temperature correction 
to the basic horsepower million cubis 
feet figure, increase due to presence of 
suction-gas oil cooler is 0.3 of 1%. Even 
with additional consideration of pres- 
sure drop through exchanger (slightly 
less than one psi) power chargeable to 
cooler is about 1 hp for a 300-hp unit. 

At $210 per hp, and $1000 for the ex- 
changer, this would amount to $1210 
Comparable cooling of a different type 


increase 


No such trouble has occurred 


would have been more expensive to in 
stall and meant greater 
operating and maintenance cost. The 
gas-oil cooler is ideally suited to auto 
matic operation, while it is doubtful if 
a system using water or air as cooling 
medium would lend itself to satisfactory 
unattended operation. 


would have 


The same type of oil cooler has been 
applied to a main-line station with com- 
parable results. The paper includes a 
curve showing effect of 
cooling on horsepower per million cu 
ft, plotted against compression ratio. 


suction-gas 


This applies to engines having an oil 
heat load of about 625 Btu per bhphr. 
Similar developed for 
other oil heat loads. 
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Rapid Test 


For Calcium 
Hardness 


Similar to the total-hardness 
test described in January, 
the calcium-hardness test is 
simple, fast, accurate. It is 
based on the work of Dr G 


Schwarzenbach and associates 


By V M MARCY 
Hall Laboratories, Inc 


Carcium, as well as total hardness 
in water, can be determined by an easy 
titration. Principles used (Ref 1 and 2 
below) are those Dr G Schwarzenbach 
announced. Equipment is the same as 
for the total hardness method (Ref 3); 
only two reagents in addition to a titrat- 
ing solution are required. Having tests 
for both total hardness and calcium 
hardness makes it possible to figure the 
magnesium value by simple subtrac- 
tion. 

Method is applicable without special 
techniques to waters containing as little 
as 0.5-ppm calcium. Test is rapid and 
approaches classical volumetric methods 
in accuracy. 

As an aid in distinguishing the end- 
point, about 40 ml of the sample may 
be added to the dish; keep the other 10 
ml in reserve. After titrating rapidly to 
an approximate endpoint, add the re- 
maining 10 ml and titrate slowly to the 
endpoint. 


References: 

1. Schwarzenbach, G; Biedermann, W; and 
Bangerter, F: Helvetica Chimica Acta, 
29, 811-819 (1946). 

. Schwarzenbach, G; and Gysling, H: 
Helvetica Chimica Acta, 32, 1314-1325 
(1999), 

. Marey, V M; Power, 94, pp 105 and 108 
(Jan 1950). 


TABLE I—REAGENTS* NEEDED 


Buffer is strong sodium hydroxide solution to which sodium sulfide is added to minimize 
interferences. 


Indicator is made up by adding stabilized ammonium purpurate to distilled water. As a matter 
of convenience a standard amount of solid, stabilized ammonium purpurate can be supplied in 
capsule form. The indicator solution slowly deteriorates but is satisfactory for at least onc 
month after its preparation. 


Titrating solution contains a complex-forming sodium salt of ethylene-diamine-tetra-acetic 
acid. Solutions are available of which 1 mi is equal to 17.1 ppm (1 grain per gal) or to 20 ppm 
calcium carbonate, based on a 50-mi sample of water. 


*Available from Hagan Corporation, Pittsburgh, Pa 


TABLE II—CALCULATIONS FOR THE TEST 


Calcium (Ca) and Magnesium (Mg) can be calculated with equations applying to the strength 
of titrating solution used: 


For 17.1 titrating solution, 1 mi = 6.85 ppm Ca == 4.16 ppm Mg 
ppm Ca 6.85 x (burette reading in ml) 
ppm Mg 4.16 x (ml for total hardness — ml for calcium) 
For 20 titrating solution, 1 ml 8 ppm Ca 4.86 Mg 
ppm Ca 8 x (burette reading in mi) 
ppm Mg 4.86 x (ml for total hardness — ml for calcium) 
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Procedure: 


Measure 50 mi of sample into an 

ordinary laboratory white-porcelain 
dish. Then add 4 drops of buffer solution 
to bring pH of the sample to about 12.0 


Add 1 to 3 drops of ammonium pur- 
purate indicator (murexide). Indicator 
is a violet-blue color at pH 12.0 in a 
calcium-free water. If calcium is present 
the sample turns red by forming a red 
compound with the indicator. Magnesium 
content as high as 250 ppm has no effect 
on this indicator 


Titrate with a standard solution of 
ethylene - diamine - tetra - acetic acid 
salt** until the endpoint, a violet-blue 
color, is reached and no further color 
change takes place. Titrating solution ex- 
tracts calcium from the indicator com 
pound causing it to revert to its norma! 
violet-blue color. A colorless complex, 
formed between the titrating solution and 
calcium, remains in solution but the 
calcium in it cannot react 
**This material is known under the trade names of 


Trilon B, Nullapon B, Versene, Versenate, Iminol 1D, 
Sequestrene, Water Softener A, and perhaps others 


TABLE Il1—INFLUENCE OF VARIOUS CONSTITUENTS ADDED TO THE WATER SAMPLE 


Concentrations shown permit running a calcium test on woter containing 7 ppm calcium (Ca), with an accuracy of *0.5 ppm 


Constituent Concentration, ppm Remarks 


Chloride 8000 Poor endpoint with higher concentrations 
Sulfate 5000 Poor endpoint with higher concentrations 
Nitrate 1000 Higher concentrations may be tolerated but are seldom encountered 
Sulfite 1000 Higher concentrations may be tolerated but are seldom encountered 


Silicate, as SiO, 1000 
Carbonate 500 Larger concentrations will tend to obscure endpoint 
Magnesium 250 
Aluminum 100 Higher concentrations can be tolerated if more buffer is added 
Chromate 50 Higher concentrations can be tolerated if more indicator is added. 
Chlorine 50 Indicator fades rapidly in presence of higher concentrations. 
Orthophosphate 50 Sample should be cool and titrated immediately after adding butter 
| Zinc 20 With higher concentrations zinc is partly titrated. More zinc can be tolerated if more buffer is added 
Metaphosphate 1 Poor endpoint results with higher concentrations 


5 
aot Copper 5 Higher concentrations can be tolerated if more buffer and indicator are added. 
eu Nickel 5 Poor color change with higher concentrations 
Manganese 5 Larger concentrations will tend to obscure endpoint. 
Ferrous iron 5 Low results are obtained with higher concentrations 
} Ferric iron 3 Low results are obtained with higher concentrations 
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Multiple weld transformers like this hydraulic press make 
80 electric welds under uniform pressure at one time on in- 


dustrial grating. It sets up so highly specialized a demand 
on your electrical system that you need planning to meet it 


Welding Loads Need Good Power Supply 


® Mass propuction of any item— 
toasters to automobiles—is impressive. 
But the only reason a manufacturer 
resorts to it is to cut down his produc- 
tion costs. The different steps and 
equipment he uses have to stand the 
test of, “Does it reduce costs?” 

Multiple transformer welding press- 
es. Fig. 1, and, in fact, all resistance 
welding has met this test. Yet many 
plants, particularly the small ones, 
don’t get all the benefits possible be- 
cause there must be an adequate power 
supply behind the equipment. How do 
you know what is adequate? 

Remember, a good bit of the power- 
supply system for any industry is within 
the plant itself. This would include both 
power-supply transformers con- 
ductors. You can appreciate from this 
fact that no two power systems are 
alike, so no rule can be laid down that 
applies to all plants. 

Within the Plant. There is not much 
you can do about plant location or 
outside service except live with it. 
Usually it takes too much money to 
reduce impedance of the power-supply 
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line and thereby improve. voltage reg- 
ulation. You can, though, consider your 
own plant setup—inside power supply, 
welding load demand, voltage drop—for 
possible reductions in kva load, im- 
provements in the system. 

There are four major classes of in- 
formation you should seek: (1) an 
estimate of the magnitude, power factor 
and characteristics of the welding load 
(2) an estimate of the equivalent con- 
tinuous thermal load of the welder (3) 
a determination of voltage regulation 
required at all points in the plant dis- 
tribution system to avoid interference 
(4) a determination of voltage regula- 
tion the power company wants, to 
avoid interference with your neighbors. 
Your utility will answer this. 
1—Begin With Load Demand. How 
much is it? Size and characteristics of 
the instantaneous demand load are 
most important. Capacity of your sup- 
ply system is determined by the effect 
of this load on other loads served by 
either plant-distribution system or the 
outside power-company system, or both. 

Nameplate rating of the welder trans- 


formers won't help to fix welding de- 
mand. This is a thermal rating only. 
Nature of the welding operation and 
the welder design set the kva demand, 
Fig. 5, used by one auto manufacturer. 

Optimum welding current for each 
metal thickness is the value this manu- 
facturer found most practical. The 
Welding Handbook, of the American 
Welding Society, and the Resistance 
Welding Manual, of the Resistance 
Welder Mfrs Assn, gives the data for 
other materials. 

When the auto manufacturer tried 
to figure out welding-transformer sec- 
ondary loop impedances he took pri- 
mary current and voltage readings on 
a representative number of machines 
in operation. His figures varied from 
.000400 to .000700 ohms. Because avail- 
able space and relative locations of 
transformers and guns change you can’t 
count on uniform secondary cable 
lengths, spacing or configuration. Es- 
timating secondary impedances is dif- 
ficult but the averages in Fig. 6 are 
close enough for power-supply calcula- 
tions. 
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Single spot welders don’t need close 
voltage-variation like multiples 


Why limit the benefits you 


get from resistance welding 


‘by a poor electrical supply? 


Here are the main factors* 


your system will have to carry 


Of recent years a number of welding 
transformers have been built with spe- 
cial core materials, Fig. 3, 4. But the 
sole reason, to date, for such special 
construction has not been for electrical 
advantage but rather for reduction of 
weight and of over-all size. 

Once you have an idea of the load 
demand you will have from welding 
equipment you're ready to check on the 
load characteristic. With the job above 
you will have an instantaneous load 
demand of short duration and a low 
power factor. For  multiple-trans- 
former welding power factor 
runs 40% lagging. 
2—Thermal Load Effect. 
taneous demand. prime 
importance you need to know thermal 


press, 


While 


above. is of 


instan- 


*Abstracted from a paper 
Transformer Welding Presses.’ by T F Ellis, Kaive 
Frazer Corp. Presented before the AIFE and AWS © 
ference on Electric We g. Detroit, M Apr 
1950. 
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Welding transformers carry load for only 50% of the time so you can't 
fix load demand by their nameplate rating. This is a thermal rating only 


Special core materials have gone into more recent transformers, above, 
Fig. 3, to reduce weight and size, not for any electrical advantages 


or heating effect of the welding load to 
design a good power-supply system. 
Power transformers, unlike welding 
transformers, are designed to carry a 
certain kva load continuously 
specified temperature rise. 
Welding transformers, Fig. 3, 4, on 
the other hand, are built to carry a 
certain kva load only 50% of the time, 
called a 50% duty cycle, within a speci- 
fied temperature rise. So heating effect 
of a welding load is a function of kva 
demand and duty cycle and is known 
as the equivalent continuous thermal 
load, or ectl. It is equal to kva demand 
times the square root of the duty cycle 
3—Voltage Regulation. Drop in voltage 
at any point in the power-supply circuit 
depends on the kva load and its im- 
pedance at that point. Voltage drop at 
welder can be as high as 25%. but only 
if the welding transformers have com- 
pensating tap and 


switches controls 


within a 


supplied from a separate power source. 
With this arrangement the same drop 
occurs with each weld. But with several 
loads coming off the same power supply, 
permissible voltage drop at any one 
point depends on the voltage regula- 
tion required for other loads at that 
point. 

Voltage variation is another entirely 
different circuit characteristic you'll 
want to know about. It is the variation 
in voltage on the bus or feeder at the 
last branch point feeding a load exelu- 
sive of any drop caused by the load be- 
ing studied. For multiple transformer 
welding presses it should be held to 
5% if economically possible. Rejects 
from multiple spot-welded assemblies, 
Fig. 1, justify a closer voltage variation 
tolerance than single spot welders, Fig. 


” 


Feeder Circuits. When you have as- 
sembled all the facts above you are 
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Jobs /hr x weld time | 
| 26,000 Duty cycle 65 
600 
= 
c 
3 | > 60}- - 
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g A | 
aii / | | 
1 [Average demand per spot 
§ 20 ga 22 kva 
| 18 ga 30kva 
i | 16 ga 40kva 
% 55 1000 1500 2000 2500 3000 3500 ‘ ' Welding current in thousands of amperes 
Demond load in kva 700-600- 500------400 ------"Z" in micro-ohms 


Nature of the operation and welder design set kva demands. 
Here is how one auto manufacturer estimates its demand 


ready to plan your power supply. What 
feeder type you use and its size is 
shaped pretty much by amount and 
characteristics of welding load, per- 
missible voltage drop, thermal load, 
equipment location, plant operating 
practice and cost. 

Voltage drop through the selected 
feeder circuit can be calculated from 
standard tables or supplied directly by 
the feeder manufacturer. Usually any 
feeder designed to operate within nor 
mal voltage-drop tolerances has enough 
thermal capacity. Single conductor 
cables in conduit, concentric cable, or 
low reactance bus duct have worked 
well with multiple transformer welding 
presses. But don’t go above 750 mcm. 
The wide interaxial spacing of con- 
ductors increases circuit reactance too 
much. 

Because multitransformer welding 
presses make a large number of welds 
at the same time, the welding trans- 
formers are often connected to give as 
balanced a 3-phase load as possible. 
The single-phase transformers are ar- 
ranged in three groups and then each 
group connects to a different phase. 
The reduced kva demand per phase 
results in less voltage drop in the 
feeder and the supply transformer. Be 
careful to hold phase balance to within 
10%. 

Whether you go to single- or 3-phase 
firing on a welder requires knowledge 
of how the welder is designed, capacity 
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and type of power supply, nature of 
the rest of the plant load. Most welders 
with six or more transformers to a 
welder should be designed for 3-phase 
operation wherever possible. In fact. 
the high kva demand requirements of 
multiwelding transformers make  3- 
phase operation preferable. 

Suppose you have a 3-phase supply 
system and add single-phase welders 
to just one phase. Voltage drop on the 
loaded phase would be twice that for 
the same kva of 3-phase load. You 
would need a larger 3-phase transform- 
er. With this hookup, regulation would 
be improved and you could also supply 
a power load. If a single-phase trans- 
former were used, kva capacity would 
be less but all you could handle would 
be the welding load. 

Grouping Welders. Since the duty 
cycle of multitransformer welders is 
low, about 5%, you can usually group 
two or more welding presses and feed 
from a single source without interlock- 
ing. The only thing you have to look out 
for is that voltage variation, resulting 
from voltage drop produced by another 
welder operating at the same time, does 
not get below -5°. Of course, you 
should check to see what effect the 
combined voltage drop has on other 
loads coming off the supply system. 

As a rule of thumb if the supply sys- 
tem has enough capacity to maintain 
voltage-variation tolerance when your 
two largest welding machines come on 


Figuring welding transformer secondary loop impedances is 
difficult. Averages above are close enough to estimate 


together you can feel reasonably sure 
you're safe. Seldom do weld times co- 
incide exactly during simultaneous op- 
eration, 

When you serve a group of welders 
from a single source, be sure thermal 
capacity is adequate. Thermal load 
. should equal the sum of the equivalent 
continuous thermal loads of each weld- 
er based on individual demand and duty 
cycle. Actually, it is something differ 
ent. From information now available 
you can apply a diversity factor of 40% 
to the total of individual thermal loads 
except the largest. You add that at 
100% ectl As more and more larger 
plants use multitransformer welders 
thermal load gages like this one will 
become more accurate. 

Other resistance welders served from 
the same feeder as the multiple trans- 
former ones will operate all right as 
long as voltage variation stays within 
74% when the large welders come on. 

Reducing Kva Load. Greatest reduc- 
tion in kva demand for multitransformer 
welding results from power-factor cor- 
rection. Sometimes just locating trans- 
formers so secondary cable spacing 
gives the least possible inductive reac- 
tance will improve power factor notice- 
ably. If needed, transformers with a 
single secondary can be used so large 
cable loops won't be required to reach 
isolated welding guns 

Shunt capacitors at various load 

(Continued on page 220) 
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Constant operating checks on installed air-conditioning equip- 
ment keep you posted on how well you are meeting design con- 


ou Can Predict 


ir-Conditioning 
esults by Graphs 


Here’s a quick, accurate way to judge how your 
air-conditioning system is going to work out 
even before you've put it together. Tyler G 
Hicks tells how to set up a series of graphs that 
relate heat loads, latent and sensible, to your 


compressor, condenser and other equipment 


tell if your 
and safety 
want. 


IN LAYING an air-conditioning 
system usually plan it around 
standard equipment readily available. 
One important thing you must do is 
predict where the actual operating 
points for the equipment will fall. Once 
you have made this forecast, you can 


OUT 


you factor 


POWER 


sy-tem will meet the load 


You can determine any design op 
erating points you choose, and then by 
a study of performance data of various 
manufacturers’ equipment, match stand- 


ditions. If you plot performance data against design you can 


tell ahead of time how your new equipment will perform 


Refrigerant gas 
t Woter out 
Condenser 
Woter in 
Refrigerant liquid~___ 


Compressor Exponsion valve - 


Cooling coil--~- 
Refrigerant gas 


Direct-expansion air-conditioning system 
pressor, a condenser, 


employs a com- 
expansion valve and cooling coil 


Refrigerant gos 


Condenser} 


Exponsion valve -» 
35 or 4OF 


Chiller 
J 


Chilled water 
To other cooling coils 


Compressor 


Ar 


From other cooling coils 


Pump 


More typical, large-sized installation uses many differ- 
ent elements that must be matched to give good results 


ard equipment on the market against 
these Io do it this calls 
involved calculations. You'll 
result by a 


requirements you points way 
for 
get 


graphical 


some 
almost as precise a 


1 his 


faster 


analysis. method is 


usually much and accurate 


enough for all ordinary air-conditioning 
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COMBINED PLOT OF ALL PRINCIPAL ELEMENTS 


Refrigerant temp,F 


LOCATES SYSTEM LOAD POINTS... 


45 


_-Gompressor-condenser- 


\ 


chilled water temp 47751 


Chilled water temp, F 


Tons 


20 


24 


Conditioning equipment for simple air-conditioning system, 
Fig. 1, is plotted to determine system operating points 


900 100 1300 
Tons 


More complex chilled-water air-conditioning system requires 
several steps; then combines data, above, for final answer 


... WHILE INDIVIDUAL PERFORMANCE DATA SHOW HOW EACH ELEMENT WILL OPERATE 


Condensing temp, F 


350 450 $50 
Tons 


750 


First step for the chilled-water system is to plot the per- 
formance points for compressor, condenser, and match them 


Refrigerant temp, F 


e--Chiller (50F wat 
temp) 


i 


\ 


vw 


\ 


\ 
~~Compressor- condenser 


30 
300 


500 700 900 1100 
Tons 


Next step pictures the relation of chilled-water service to 
the combined compressor-condenser. Now transfer to Fig. 4 
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shows a chilled-water circuit. Here the 
refrigerant expands through a water 
chiller to lower the temperature of the 
water passing through the chiller. This 
chilled or cooling water flows to cooling 
coils spotted around the system. Air to 
be cooled is blown over the coils and 
gives up heat to cool water in the coils. 


Retrigerant temp in 
cooling coil, F 


Compressor capacity, 
tons 


35 12.5 
40 13.9 
45 15.4 
*Cooling coil is rated to handle 5200 cu ft of air per minute 
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II—TYPICAL INDUSTRIAL AIR-CONDITIONING EQUIPMENT 


© 


Refrigerant temp, tons 


Condenser, 85-F outlet cond temp 


35 F 


539 
497 


ing temp, F 


102 
112 


40 F 


602 
561 


F Tons . 


103 525 
104.3 600 


Ii—LOAD CONDITIONS, ELEMENTS OF TABLE Il SYSTEM 


Water-chilling unit 


Refrigerant temp, 
F 45 F 


35 600 
40 400 


50 F 


900 
600 


Chilled-woter temp, tons 


Air-cooling coil load needs ’ 
Tonnage Chilled-water temp 
45 F 50 F 

238 133 
448 342 


686 476 


Latent 
Sensible 


Total 


systems. Let’s see how it works on a job. 

Compressor and Coil. Suppose you 
plan a very simple air-conditioning 
system, Fig. 1, where you combine a 
compressor and a direct-expansion coil. 
When you add a bank of filters, this 
simple arrangement becomes similar to 
many systems now operating. Let’s as- 
sume a Freon-12 compressor for this 
job. The capacities for the compressor 
and coil elements show in Table I for 
the selected refrigerant temperature. 

When the suction line is compactly 
mounted, pressure loss in it need not 
be considered. If you have a long suc- 
tion line you'll have to take pressure 
drop into consideration. But use the 
graphical analysis for both cases just 
to see how they affect the operating 
point. 

Set up curves by plotting refrigerant 
temperature in degrees F against re- 
frigerant compressor tonnage. Start 
out with the compressor capacity and 
plot it, line CO in Fig. 3. Then add cool- 
ing coil capacity in terms of latent heat, 
line AB, and sensible heat, line CD, 
and total cooling-capacity requirements, 
line EF, in tons—all from Table I. 
Total tonnage, of course, equals the 
sum of the latent and sensible heat 
needs in tons. 

The operating point where the se- 
lected standard compressor matches the 
load conditions is at X, the intersection 
of CO, the compressor-capacity curve, 
and EF, the total cooling tonnage of 
the cooling coils. In our sample case, 
POWER 1950 
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total tonnage needed at this operating 
point is 15.2. Latent heat requires 4.9 
tons, and sensible heat 10.3 of the total 
tons. Refrigerant temperature for this 
size compressor must stay at 44.3 F 
to handle the load. 

But suppose you have a loss of pres- 
sure in the suction line of, say, 1 psi? 
It is customary to allow a temperature 
loss of about 1 F for each pound loss 
in pressure in compressor suction pip- 
ing. So in Fig. 3, compressor-capacity 
curve gets under way at 0’, just 1 F 
above O. This 1 F difference holds 
throughout the length of curve, O’ C’. 

The new balance point, pressure loss 
considered, is at Y. Total tonnage re- 
quired for the cooling coils becomes 
15 tons. Sensible heat uses up 10.2 
tons, and latent heat the remaining 4.8 
tons. Refrigerant temperature is 44.7 
F. But its temperature as it leaves the 
compressor must be 1 F lower, 43.7 F. 

Now that you've made the analysis, 
how do you put it to work? You can 
readily compare compressor-capacity 
rating with the actual operating point 
to see if you have enough of a safety 
factor. What's more, now that you know 
what compressor output’s going to be, 
you can predict some costs. You can 
compute water and power costs for 
system operation, for example. 

Chilled-Water Cooling. Many air-con- 
ditioning systems, certainly the larger 
ones, have chilled water in the cooling 
coils rather than refrigerant, as in the 
direct-expansion method above. Fig. 2 


Once again, you can use standard air- 
conditioning elements. And you can 
determine the actual operating point by 
the graphical method. It’s a little more 
involved but not difficult. 

Tables II, III give the sizes and some 
of the performance points of the 
equipment pieces you'll select for your 
example. Refrigerant gas reaches the 
compressor at 102 F, It rises in tempera- 
ture during compression to 112 F. Its 
condensing temperature is, of course, 
102 F. Or, to be practical, allow up to 
104 F or so. (We took 104.3 F.) 

On Fig. 5, plot these points for com- 
pressor and condenser. Where the con- 
denser curve meets the two compressor 
curves at the selected condensing tem- 
peratures, Tables Il and III, you see 
the system needs 535 tons of com- 
pressor-condenser capacity, working 
with a refrigerant temperature of 35 F, 
and 592 tons with a refrigerant at 40 F. 

Now go over to Fig. 6, using tem- 
perature-ton coordinates and plot the 
combination compressor and condenser 
capacities along with the water chiller 
figures, Tables II and III. Points A 
and B give the combined capacities of 
the three units at chilled-water tem- 
peratures of 45 F for A, and 50 for B, 

With the values here of 550 and 596 
tons, you have enough. data to take 
the, final step back to Fig. 4. This fig- 
ure helps you determine the capacity 
for the whole system. The ton require- 
ments that the air-cooler coil puts on 
the system are represented by figures 
picked off Table III. You plot these 
values and latent and sensible heat ton- 
nages, Table III, and find the actual 
operating point on Fig. 4. Total tonnage 
curve shows 575 tons total capacity 
needed, of which 395 is for sensible 
heat and 180 tons for latent. Chilled- 
water temperature is 47.75 F. 

Going back to Fig. 5, at 575 tons 
load the condensing temperature was 
103.8 F. Refrigerant temperature, 
shown in Fig. 6, is 38.5 F for this same 
tonnage. You now have all operating 
points for a complete system. 

Note that Fig. 4 is a curve similar 
to Fig. 3. The only difference is that 
chilled water instead of refrigerant is 
the ordinate. If chilled-water tempera- 
ture should increase over the 47.75 F 
point, the cooling-coil capacity would 
be reduced. Then you would make the 
same correction for this increase of 
temperature that you made in Fig. 4 
for an increase in pressure loss. 
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Fire pump 


siphon 


Vocuum pumps 
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Plan and elevation of the cooling-water pumping plant in 
which are installed two vertical 2-stage 18,000-gpm 120- 


ELEVATION 


ft head pumps. They are driven at 800 rpm by 650-hp 3600-rpm 
steam turbines through right-angle speed-reducing gear units 


Pumping Plant Boasts Siphon Intakes 


By C J RUZICKA, Chief Utilities & Power Engineer, Calif. Texas Oil Co, Ltd 
and R R POPHAM, Consulting Engineer, Allied Processes 


Cooling-water pumping plant 
for oil refinery, built on a 
dyke in Holland, introduced 
intake problems. They were 
solved by installing a siphon 
through which water flows in- 
to the pump-suction forebay 


100 


One or Europe's first postwar oil 
refineries is approaching completion, on 
the Maas River, near Rotterdam, Hol- 
land. This refinery, which is being con- 
structed for Caltex Petroleum Maat- 
schappij, is designed to process 20,000 
barrels a day of Near East crude. It 
will produce gasolines, kerosenes, diesel 
oil and other fuels. Caltex affiliates will 
distribute them in Holland, Belgium, 
Luxembourg, and possibly those areas 
within Switzerland that are readily 


reached by boats through the Rhine. 

Cooling Water. One of many prob- 
lems that arose during the design was 
furnishing the refinery with cooling 
water. Process cooling requirements and 
other factors in the over-all design 
showed a need for about 16,000 gpm of 
cooling water at 50 psig, pumped from 
the Maas River. 

Two 18,000-gpm_ vertical high-lift 
pumps were selected, instead of hori- 
zontal ones located in a well because of 
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20- psi steam~, 


,To atmosphere. 


SS50psi 725-F steom> 


Steom. 
turbine 


Exhoust. 


To river 


or 


8-in. fire-water line to refinery ~ 


36 >in cooling -woter line to refinery 


Diagram of pump and turbine hookup. Turbines exhaust into 
20-psi process line or to surface condenser, or both. Sin- 


a maximum tide variation of 17 ft and 
the resultant high suction lift at low 
tide. One pump can handle the present 
refinery load with a slight excess while 
the other pump acts as a spare. 

Steam Supply. Engineering studies 


favored the purchase of all electrical ' 


power, generation of all steam in a 
refinery boiler plant and steam prime 
movers for all large drives. Boiler pres- 
sure and temperatures were set at 550 
psig and 725 F, respectively, for the 
steam prime movers. Process steam at 
150 psi saturated is supplied by waste- 
heat boilers in the refinery and through 
reducing valves from the 550-psig head- 
er. Low-pressure process needs and 
prime-mover exhaust were set at 20 psig. 
This system would vary from an exeess 
to a deficiency because of changing 
process and seasonal requirements for 
20-psig steam. 

Based on these considerations, con- 
densing-turbine drivers were selected, 
operating at 550 psig, 725 F at the 
throttle with a 20-psig admission or ex- 
traction point to balance the refinery 
low-pressure steam system. To get maxi- 
mum reliability and flexibility, these 
turbines are designed to carry full load, 
from 550 to 20 psig, or from 20 psig to 
27% in. Hg. With this arrangement it 
was decided that only a single condenser 
was necessary, Fig. 2. 

Pump House. Shown in plan and 
elevation in Fig. 1, the pump house is 
on a dyke close to the river to keep the 
intake distance short. Various types of 
intakes were considered. An open flume 
with sheet-piling-retaining walls was 
studied but found impracticable be- 
cause of soil conditions. Another type 
was considered, laying intake conduits 
in a trench in the river bed near the 
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Two vacuum pumps and steam air 
ejector evacuate siphon-intake lines 


shore, to keep the conduits below low- 
water line at all times. It was decided 
that such a method would tend to de- 
posit silt in the conduits and forebay 
from where it would be carried over 
and deposited in the heat-exchanger 
equipment. Silt removal from the con- 
duits would also be difficult and ex- 
pensive. 

Siphon Intake. To eliminate these 
objections to a low-level intake, a 
siphon-intake system was selected. The 
siphon consists of two 2-in. lines, which 
take suction in the river about 50 ft 
offshore, and discharge into the pump- 
house forebay. Each line carries the 
entire present cooling-water require- 
ments of the refinery, and space has 
been provided for a third line when and 
if needed. 

Horizontal part of the siphon intake 
is supported on piling above mean high- 
water. It slopes up slightly toward the 
pump house where an evacuating con- 
nection is provided. Two motor-driven 
vacuum pumps have been installed for 


gie 1340-sq-ft condenser serves two turbines. Condenser cool- 
ing water is taken from refinery line, discharged to river 


constant evacuation. One pump is nor- 
mally in operation while the other acts 
as a spare. To aid in starting up and 
for use in a power failure, a steam-jet 
air pump is available, Fig. 3. A loop 
seal prevents water being siphoned 
through the air-removal lines to the 
vacuum pumps. 

Future Plans. To facilitate future ex- 
pansion of the cooling-water supply, 
the forebay was extended beyond the 
present pump-house structure. Fig. 1 
shows that a duplicate installation of 
the two present pumps can be made to 
the west of the fire pump simply by re- 
moving the west wall and extending the 
building. All steam headers and the 
pump discharge header outside the 
building have been installed with block 
valves and capped to permit this ex- 
pansion without shutting down the 
plant. 

Since freezing temperatures may oc- 
cur in winter, the building over the 
turbines was extended to shelter the 
traveling screens. Exposed section of the 


) forebay and the screen inlet bay were 


covered to seal the pump house. Pumps 
ean be removed through hatches in the 
plant’s roof (see elevation, Fig. 1) by a 
portable crane. 

Dependability and provisions for ex- 
pansion were major considerations in 
the design. These tended to increase 
initial plant cost, but since refinery 
operation cannot be maintained with- 
out cooling water, any reasonable ex- 
penditure to secure dependability was 
justified. By the same token, the added 
cost of provisions for future expansion 
was relatively minor, compared to the 
value of production that would be lost 
if pump-house expansion required a 
refinery shutdown, 
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splashproof jobs are driving 5-stage high-pressure pumps. 
Units are installed in Harding Station, Indianapolis, Ind. 
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splashproof motors. Above is typical case. Here two 450-hp 


DRIPPROOF motor driving coal-pulverizer exhauster. Unit AIR-DISCHARGE DUCTS help cool 1000-hp 2400-v 3575-rpm 
rated 200 hp, 1200 rpm. Note frame grounding-cable in front squirrel-cage induction motor for driving boiler feed pumps 


Power-PLANT AUXILIARY MOTORS are 
selected on the basis of reliability and 
OF POWER-PLANT continuity of service. Down time must 


be kept to a minimum. So it follows 


that squirrel-cage induction motors are 
AUXILIARY DRIVE HINGES ON MECHANICAL-TYPE PROTEC- ict, used since they are the simplest, 
most rugged and foolproof. Yet wound- 


TION: DRIPPROOF, SPLASHPROOF, ENCLOSED. INSULATION, rotor motors do come into the picture 


| for variable-speed operation. 

BEARINGS AND MAINTENANCE COME INTO THE PICTURE, TOO = From here on we are going to con- 
cern ourselves with motor protection, 
meaning frame enclosures. Now wheth- 

By C D LAWTON, Application Engineer, Allis-Chalmers Mfg Co er you adopt the enclosed or the open 
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BOILER FEED PUMPS are often installed in areas requiring 
| 
| 


TOTALLY ENCLOSED fan -cooled motors drive induced draft 
fans located outdoors. They are rated 300 hp 2200 v 705 rpm 


OPEN TYPE is OK where water, steam or corrosion problems 
aren't present. This 75-hp open unit drives air compressor 


type depends largely on motor location, 
station housekeeping, type of fuel, cost 
of labor, and plant economics. 
Actually, the commonest motor types 
for auxiliary drives are dripproof, 
splashproof, totally enclosed fan-cooled, 
and, for very large motors, watercooled 
and pipe self-ventilated. Someone once 
said electrical engineering is 90% me- 
chanical engineering. This statement 
certainly holds up here since, electri- 
cally, all these motors are the same. Dif- 
ferences lie in mechanical considera- 
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tions, such as motor enclosures, ete. 

Dripproof. These motors are designed 
so the vent openings won't let drops 
of liquid or solid particles enter should 
they fall on the machine at any angle 
not greater than 15 degrees from the 
vertical. Dripproof motors are avail- 
able over the entire general-purpose 
range of induction motors; that is, 200 
hp and less. They are also considered 
standard for large induction motors, 500 
rpm and above. 

Hence, the dripproof motor is often 


SPLASHPROOF type is cut away to show flow of cooling air 
Units have baffles at the openings to prevent water entering 


SILICONE INSULATION permits the winding temperature zoom- 
ing to 156 C on this over-the-boiler forced-draft-fon drive 


used in preference to the older open 
type, even where the location would 
allow using an open-type motor. We 
can say the dripproof unit is perhaps 
the most commonly used type of enclo- 
sure in power-plant application, Except 
for screened ventilating openings, fur- 
ther protection is usually not required 
in power plants whose motors are in- 
doors. But further enclosures are need- 
ed in the more essential drives, such 
as boiler feed pumps, draft fans, coal 
conditioners, circulating-water pump 
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drives, and in locations where there 
might be danger of coal-dust explosion, 
or in dirty atmospheres. 

Splashproof. This type enclosure pro- 
vides greater protection than dripproof 
construction although the windings, etc, 
are still exposed to the atmosphere. We 
can define it as an open machine whose 
ventilating openings keep out drops of 
liquid falling on the machine, or com- 
ing toward it in a straight line at any 
angle not greater than 100 deg from 
the vertical. Power plants often have 
splashproof motors for outdoor service. 

Totally Enclosed Fan-Cooled. Because 
of tough operating conditions today’s 
trend is toward larger use of totally 
enclosed motors of the fancooled and 
watercooled types. Even for indoor 
service, TEFC motors are often pre- 
ferred in dirty locations and where 
there is danger of heavy steam leaks. 

TEFC type of construction reduces 
outages and costly breakdowns by 
keeping flyash, dirt and live steam out 
of the motor. On top of that, it is also 
possible to clean, if necessary, some of 
the newer types of totally enclosed, fan- 
cooled motors while they are operating. 
This further reduces down time. An- 
other trend is the placing of many of 
the more important auxiliaries outdoors. 
And this has been justified because of 
high building costs, along with motors 
now being able to withstand this type 
of service. 

Watercooled. When room or ambient 
temperatures are abnormally high, spe- 
cial motor construction is often needed. 
Motors can be equipped with air to 
water heat exchangers in a recirculating 
venting system. These systems are used 
primarily with larger equipment for 
draft fans and boiler feed-pump serv- 
ices. This type motor is totally en- 
closed and, in effect, watercooled. Dis- 
tinct advantages are that the water car- 
ries away the heat, and no dirt can enter 
to shorten stator-winding life. 

Some locations for larger auxiliary 
drives are such that it is harmful to 
have the warm air discharged into the 
powerhouse. In that case, a duct may 
be attached to the air outlet of a motor 
and the warm air discharged outdoors. 
For that matter, it can be shunted to 
another portion of the building where 
warm air is not detrimental. This type 
of ventilation is being used to advantage 
in southern climates and also in some of 
the newer power plants of modern 
closed construction. 

Insulation. One of three types of 
stator-winding insulation is generally 
used. First there’s Class A—cotton, 
silk, paper ete—specially treated for 
power-plant service. Then we have 
Class B—mica, asbestos. glass, or a 
combination of these. Class insula- 
tion brings the new silicones into the 
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picture. To guard further against elec- 
trical breakdown after the motor is com- 
pletely wound, the entire stator is 
dipped in insulating varnish and baked. 
This is done at least twice. The process 
allows varnish penetration to regions 
unavailable to brushes or spray guns. 
Hence the core and stator windings are 
completely sealed for longer life. 

Temperature limit for Class A insula- 
tion is 90 deg, C observable. This is 
usually measured by thermometer on the 
stator-coil ends. In an ambient tem- 
perature of 40 C, a 40-C-rise motor al- 
lows a 15°, overload or service factor. 
This permits a further temperature rise 
of about 10 C. 

Where ambient temperatures are 
quite high, in the neighborhood of 50 
to 70 deg C, it is desirable to use Class 
B insulated motors. This class of in- 
sulation has a maximum observable 
temperature limitation of 110 C. This 
means with a 40-C-rise motor, it is 
possible to operate in 70-C ambient. 
If you want to use the service factor 
for overload conditions, it is best to 
stay within a 60-C ambient to benefit 
by the 10-deg margin for service factor. 
Class B insulation, when applied to a 
10-C-rise motor, does not increase or 
decrease its frame size. But if a 60- or 
70-deg rating is used with a Class B 
insulated machine. the motor frame 
size is smaller. 

Silicone insulation is used for ex- 
tremely high ambient temperatures. The 
limiting observable temperature by 
thermometer for the commoner type of 
silicone insulation is 140 C. This cor- 
responds roughly to the limiting “hot- 
test-spot” temperature of 180 C. Any 
combination of rise and ambient may 
be used to reach this maximum. 

Advantages of using silicone insula- 
tion include smaller size and lower 
weight. But the designer has his 
troubles where there is maximum torque, 
and where severe voltage fluctuations 
occur, the motor’s maximum or pull-out 
torque is of importance. To benefit from 
the service factor in a silicone insulated 
machine, it is necessary to keep the tem- 
perature rise not over 90 C in a 40-C 
ambient temperature. This allows about 
10 deg below the 140 C ultimate to be 
utilized as a service factor. 

In general, insulation life is length- 
ened by operating at a relatively low 
temperature. A rule of thumb can be 
applied to the life of motor windings: 
For every six or seven degrees that the 
running temperature of the winding ex- 
ceeds maximum insulation limit, re- 
maining life is reduced 50%. 

Bearings. Power-plant operators, ex- 
cept on small motors, have a definite 
preference for sleeve-type bearings. 
They feel an antifriction bearing often 
fails without warning, while a sleeve 


bearing gives a tip far enough in ad- 
vance for the trouble to be taken care of 
without seriously affecting power-plant 
operation. i 

Actually, grease-lubricated antifric- 
tion bearings require less maintenance 
than do the sleeve bearings. And if 
properly assembled, they can give many 
years of long uninterrupted service. 

Oil leakage is claimed to be one of 
the disadvantages of sleeve bearings. 
But if the bearings are properly as- 
sembled and adjusted so air pressure is 
equalized within the bearing there 
should be no oil leakage. 

Maintenance. In any power plant, 
maintenance is a considerable item. 
This expense, together with the cost of 
housekeeping and need for service con- 
tinuity dictates the extent to which 
motor protection and enclosures are nec- 
essary. But there is a definite trend to- 
ward the use of the totally enclosed 
fan-cooled motor for power-plant auxil- 
iaries. 

While on the subject of maintenance, 
remember that it is desirable to have 
sereens over all air-intake openings. 
This prevents rags. papers and other 
material from being drawn into the 
motors. Such foreign material can plug 
up the ventilating ducts and cause over- 
heating. On top of that, motors near 
aisles and in working areas should be 
completely enclosed with guard screens 
to prevent workmen from accidentally 
poking ends of pipes or tools into them. 

On high-speed motors, papers, rags 
or other materials may stick on the 
outside of air-intake screens. This not 
only interferes with motor ventilation, 
but the resulting negative air pressure 
can cause the bearing oil to be drawn 
out and spread over the stator winding 
and other inside parts. Hence, air- 
intake screens must be kept clean. 

Another important consideration is 
to provide some means of keeping mo- 
tors warm during shutdown periods in 
spots where moisture is liable to con- 
dense on the windings. This may be 
done by circulating currents through 
the stator winding or, more commonly, 
by use of space heaters. Condensation 
on stator windings, when combined with 
flyash and dirt, soon harms the insula- 
tion. Good maintenance and_house- 
keeping procedures are also good safety 
habits. 

Protection of rotating machinery can 
be looked on as an economic problem 
throughout. Ultimate value of adequate 
protection depends on the evaluation of 
such things as continuity of service, in- 
surance rates, safety regulations, legal 
requirements and, most important, 
protection of life and limb. Appropriate 
protection pays dividends in reduced 
over-all cost. A study of these prob- 
lems is certainly very much worth while. 
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Power Show - 
On Wheels’... 


. . . says Assistant Editor Jim 
O’Connor after trip through 
General Electric's new 10-car 
‘More Power to America Spe- 
cial.’ Here’s thumbnail sketch 
of what he saw, and you may 


see when train visits your city 


STEPPING ABOARD biggest electri- 

cal display kit ever built (top), Jim’‘s 
welcomed by C P Fisher Jr, manager of 
GE’s Apparatus Exhibit Train Div. Almost 
one-quarter mile long, silvery stream- 
liner is chock-full of exhibits of more 
than 2000 modern electrical products, 
systems and techniques. Special is now 
on way from New York over first lap 
of a nationwide tour. Plan is to visit 
about 150 key industrial centers during 
‘50 and ‘51. At each stop the train will 
be inspected by invited representatives 
of electric utilities, industrials and gov- 
ernment agencies. Train will not be open 
to the general public during tour 


pal 


STEAM-TURBINE exhibit catches Jim's 

eye and finger. Button pressing will 
light up the major design and operating 
features on the blackboard. Shiny cutaway 
models will make the gadgeteer’s mouth 
water. But there’s a long road ahead so 
O'Connor steps across the aisle to the. . . 


GAS TURBINE set up with its innards 
carefully laid out before a group of 
application photos. Some design wrinkle 
in the combustion chamber temporarily 
stops our roving editor from tinkering 
with the latest in... (Turn to page 108) 
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85,000 Ibs. of steam per 
hour 
Pressure, 650 Ibs. 
Temperature, 750°F. 
Furnace Width, 
Furnace Depth, 
14/1014” 
Furnace Volume, 
5,250 cu. ft. 
Heat Release, 
20,200 B.T.U. 
Efficiency, 85.3% 


PRECIPITATION CO 
OUST COLLECTOR 


+85,000 Ibs. /hr. Riley Steam Generating Unit—550 Ibs. 750°F. 
BRANTLY STEAM STATION 
CITY OF DANVILLE, VA. 
Chas. T. Main, Inc., Consulting Engineers 


Built under the Auspices of 
Mayor Everett E. CarTER M. R. D. Brown, Pres. City Council 
E. M. Hawkins, Jr., Mgr. of Utilities B.G.Apkins, Supt. Elec. Dept. 


STOKER CORPORATION, WORCESTER, MASS. 


Bosten New York Philadelphia Washington Buttale Pittsburgh Clevetand Detroit Chicago 
Cincinnati Atlante New Orleans Memphis St. Louis Kansas City St. Paul Tulsa Houston 
Denver Salt Lake City Los Angeles Portland Seattle 


BOILERS - PULVERIZERS - BURNERS - STOKERS SUPERHEATERS FLUE GAS SCRUBBERS 
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A Fine Example of Good Engineering 


The new Brantly Steam Station of the City of 
Danville, Va., recently placed into operation, is a 
modern, efficient, well-engineered 7,500 K. W. plant, 
designed to be expanded ultimately to three units: 
The Riley pulverized coal fired 85,000 lbs./hr. steam 
generating unit and the generator are located in the 
same room with the control panel between them as 
illustrated below: 


Like at so many of the more efficient plants today, 
whether large or small, steam is reliably and economi- 
cally generated with a Riley Steam Generating Unit, in 
this case pulverized coal fired by Riley pulverizers and 
burners. The 


single header water-cooled hopper 


bottom Riley unit was selected because it assured 
efficient trouble-free operation and because its unique 
hopper design not only reduced the required building 
height and cost, but eliminated the cost of a separate 
ash hopper: 


While the initial investment savings resulting from 
the installation of the Riley single header hopper 
bottom unit are obvious, you have to see this unit in 
operation to fully appreciate its performance and 
construction characteristics: Why not visit a Riley 
installation when you are considering the installation 
of steam generating equipment. You will then know 


why so many engineers select Riley as their first choice: 


CROSS SECTION OF POWERHOUSE 
Showing How Electricity Is Produced 
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A survey of your Power Plant by a consulting engi will possibly show ways of making surprisingly Jengeusivings in yore pewer costs 


ECONOMIZERS - WATER-COOLED FURNACES - STEEL-CLAD INSULATED SETTINGS - AIR HEATERS 


: 
4s 
| 
hid 
tia 
14 
| 
| 
1% 
ia 
| 
d 
| 
4 
a} 
1 
Weld 
HR 
4 
; 4 | TO TURBINE TO 
| + 4 | 
\ 
© @ ® © ® 
vam PALS HOT fan Gat Boner PoworRte 5104 Tows Pte nove te werte 
BAS FROW OUST 90 TONS OF OUST COAL OF (OAL FLOWS FROM waTer m Compensee once TO mere of watte 
COULEC TOR AND am COLLECTOR TO Bonte TO Paver PUMPED Gace | 
in 
| 
ine 
| 
| 


TEST MUSCLE POWER on hand-cranked generator. Best 
O'Connor does is 52 watts . . . no cigar! So to full-sized . . . 


SUPERVISORY CONTROL. It’s connected to a few mock cir- 
cuit breakers: bells ring, lights flash. Then Jim’s off to . 


JET ENGINE next in line. Young engineer-quide is right SMOKE-DENSITY CONTROL rig with an operating model of 
there with all the answers. After that there’s the .. . a typical smokestack peeking in at left. Then the. . . 


MECHANICAL HANDS developed by GE for handling dan- TRAIN LOUNGE. It’s a suitable spot to think over this 
gerous radioactive materials safely. Jim pauses in the. . . stimulus to our national economy and industrial well-being 
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@ Standard Oil Service Supply Centers 
@ Standard Oil Field Offices 


\ Right in your own back yard! 


| 
| 
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@ If your plant is in the Midwest, you can benefit from a service-disttibu- 
tion set-up tkat is unique in the oil industry —there’s a Standard Oil Office 
and warehouse practically right in your own back yard. The nearnegs of 
that service-supply center holds important advantages for you. 


Faster Deliveries. You needn't worry about production delays caused by 
late shipments of necessary lubricants and fuels, You can avoid the expense 
and trouble of stocking large quantities of lubricants and fuels within 
your plant. 


A Complete Supply. Every lubricant and fuel necessary to the efficient 
operation of your plant will be carried in the warehouse at your nearby 
Standard Oil service-supply center. You can always get the product you 
need when you need it. 


On-the-Spot Engineering Service. Your nearby Standard Oil service- 
supply center is headquarters for a Standard Oil Lubrication Specialist who 
is assigned to your plant. He is close at hand to give you help when you 
need it. He has plenty of practical experience. He has been specially 
trained for his job in a Standard Oil Lubrication Engineering School. He 
is backed by Standard Oil's extensive research and technical facilities 


To arrange for his visit, phone your nearby Standard Oil service-supply 
center or write to: Standard Oil Company (Indiana), 910 South Michigan 
Avenue, Chicago 80, Illinois. 
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What's YOU 
problem? 


R. L. Jenkins, lubricating specialist at 
Standard Oil's South Bend office solved 
this customer's problem because he 
was thoroughly familiar with job re- 
Quirements and the application of his 
Stanorust line. 


@ There is a corps of such lubricating 
§pecialists throughout the Midwest, 
trained and experienced to help plant 
Operators solve similar problems. Ex- 
perience enables these men to find 


guickly the cause of lubricating trou- 
bles. Knowledge of petroleum prod- 
ucts enables them to prescribe the lu- 
bricant needed. There is one of these 
lubricating specialists at the Standard 
Oil Company (Indiana) office near 
you. He is there to serve you. A call 
or acard will put him at your service. 

Investigate the cost-saving possi- 
bilities of these lubricants. 


STANOIL INDUSTRIAL OILS—for 
cleaner hydraulic systems, gear cases, 
compressors, and circulating systems. 


CALUMET VISCOUS LUBRICANTS — 
adhere to open gears and chain drives 
without throw-off. Easy to apply. No 
heating. 


STANOLITH GREASE— wichstands 
high temperatures and resists wash- 
ing by water. 


THE SHOP FOREMAN of Hart Pressed Steel Corp., Elk- 
hart, Indiana, exposes the clean metal surface beneath a 
coating of STANORUST 1-XC Rust Preventive by a sim- 
ple wiping operation. The die shown has been protected 
against rust under severe outdoor conditions for over a 
year by STANORUST 1-XC. 


How to prevent rust 


under severe outdoor storage... 


AIN, snow, heat, cold—plus coal soot from 
R passing locomotives—could be expected 
to produce serious rust troubles in outside 
storage. The elements did, indeed, cause diffi- 
culties for the Hart Pressed Steel Corp., Elk- 
hart, Indiana, which owns the truck and 
trailer dies shown above. Despite coatings of 
heavy oil, rusting was so severe that cleaning 
a die required at least three hours. 

The problem was laid before a Standard 
Oil lubrication specialist. He pointed out 
that, to withstand severe outdoor exposure, 
a rust preventive with special qualities is 
needed. At his suggestion, the dies were 
coated with STANORUST 1-XC, a rust pre- 
ventive especially developed for severe out- 
door service. 

Use of a STANORUST Rust Preventive 
has made savings for this company. Many of 
the dies have been exposed to the weather for 
over a year, yet STANORUST has kept them 


completely protected against rust. A die can 
now be cleaned and returned to service in a 
matter of ten minutes, as compared with the 
three hours previously required. 

The new and improved STANORUSTS can 
mean big savings for you through more eco- 
nomical applications, better rust protection. 
There's a lubrication specialist near you who 
can help you get the most economical results. 
How you can obtain his services is described 
at left. Standard Oil Company (Indiana), 910 
South Michigan Avenue, Chicago 80, Illinois. 
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LETTERS FROM A TURBINE SPECIALIST—11 


By C A LILLY, Jr and J M LYONS, Turbine Divisions, General Electric Co 
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CRITICAL HEATING POINTS in turbine-generator exist at the 
inner tips of end fingers and on outer faces of punching teeth 


DANGER! Watch Leading 
Power-Factor Operation 


Turbine Specialist 
District Office 
Dear Mr Specialist 

From time to time I hear that leading power-factor opera- 
tion may injure the generator by end heating. Several of 
us have been discussing this, and not one knows the cause of 
the heating. We can’t see why there is a problem as long 
as the generator kva rating is not exceeded. Particularly 
puzzling is the fact that the field current is lower than when 
operating at lagging pf. 

I would appreciate your telling me what it’s all about in 
terms that are not too technical. 

Very truly yours 


ENGINEER 


Dear Mr Engineer 

I don’t wonder you're puzzled by limitations put on lead- 
ing pf operation because of “end heating.” It’s a rather 
tricky problem and important to understand so you won't 
damage your generators without realizing it. 

There are two kinds of heating in a generator caused by 
currents flowing through it. The first is the well-known 
heating of the windings, both stator and rotor. Currents 
flowing through the resistance of the coils of wire cause this. 
This heating is easy to control and measure. 

Unfortunately. the other kind is not easily recognized or 
measured. This is the heating of structural metallic parts 
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of the generator adjacent to the stator winding. This is 
caused by ac flowing in the winding. 

Here’s what happens. Ac in the stator coils sets up alternat- 
ing magnetic fields around each coil. These do no harm if 
they just pass through air or nonmetallic parts. But when 
they cross nearby metallic members, they set up local “eddy” 
currents in those parts by induction, as in a transformer. 
When these currents encounter electrical resistance of mem- 
bers, heating results just as in main windings. 

Trouble arises when eddy currents become highly con- 
centrated in some relatively small member and really make 
it hot—even though rest of machine is relatively cool. 

In turbine-generators this action can easily take place on 
the ends of the stator core. Sketch shows cross section of 
ends of typical generator. Ac in end portions of stator coils 
(beyond ends of core) causes stray magnetic fields to be set 
up, as shown. These leakage fields appear to travel around 
the machine at same speed as rotor (say 3600 rpm). In so 
doing, they sweep by the stationary parts of the stator end 
structure, comprising the clamping fingers, flanges, binding 
bands and end faces of the punchings. Eddy currents are 
induced in all these parts to varying degrees, causing heating. 
This heating can become very pronounced and even danger- 
ous on inner tips of end fingers and on outer faces of punch- 
ing teeth. This heating limits operation of generator at lead- 
ing pf. 

Why is this heating worse at leading pf than at lagging pf? 
Let's refer to the sketch. Notice that the steel retaining ring 
over ends of rotor coils provides a nice path for leakage fields 
to pass through, if this ring is of the usual magnetic steel. 
Retaining ring also forms a path for leakage fields set up by 
de in the rotor. At high rotor current (corresponding to 
operation at 0.8 pf lagging or lower) retaining ring is strongly 
magnetized by rotor leakage field and so can carry only a 
small amount of leakage from the stator. As the pf swings 
up to unity and over into the leading region, the de rotor 
current takes a nose dive. For example, at 0.8 pf leading 
it is only about one half as much as at 0.8 pf lagging (at full 
kva). Then the retaining ring becomes very receptive to 
stator leakage fields and heating in end fingers and punchings 
hecomes dangerous. 

All modern turbine-generators are designed to carry full 
kva at unity pf. This may not be true of all old units in serv- 
ice. End heating troubles may occur when operating even 
at high lagging or unity pf on these units. 

Using nonmagnetic retaining rings reduces end heating. 
They present a much greater obstacle to passage of stator 
leakage fields and their magnetic properties are not affected 
by variations in rotor current. Their inherently lower physical 
strength, however, restricts their use at present to generators 
with relatively small rotor diameters. Nonmagnetic steel 
end fingers and coil binding bands also help reduce end 
heating. But remember that although a generator with non- 
magnetic retaining rings can carry increased kva at leading 
pf because of reduced end heating, this capability eventually 
reaches a new limit set by the over-all stability of the gener- 
ator on its power system. 

I hope this little story tells what “it’s all about.” Now 
you won't try to burn up your generator by operating at full 
kva rating at leading pf—unless, of course, your machine is 
designed for that kind of service 

Sincerely yours 
TURBINE SPECIALIST 


Note: a Maat 
author of N 10 in thie 


| 
| | 

1 | | 

J. 
or 

SS) 

A \Centering ring | i 
4 
ie 
| 
fi 
i 

bey 
ip 
i 
|. 
1 

13 
i] 
| 
Was 

|] 
109 
= 


upervisory 


ontrol System 
eams Elevators 
To Traffic Needs 


To serve the widely varying needs of passen- 
ger traffic in off-peak, up-peak and down- 
peak periods, elevators are dispatched auto- 


matically. 


uneven services are eliminated. Also, passen- 
gers’ waiting time at each floor is reduced 


Recarpiess OF THE building's 
type, elevator traffic varies widely 
at different hours of the day. And so 
the dispatcher has difficulty regulating 
operations to give equal service to all 
floors. To overcome this long-recognized 
problem, elevator engineers have devel- 
oped several signal systems that help 
the dispatcher render better service 
from a given number of elevators. Only 
comparatively recently have their efforts 
produced supervisory -control systems 
that automatically dispatch a bank of 
elevators according to traffic needs. 

Service Needs. Service demands on 
a bank of elevators occur in waves rath- 
er than in a steady flow. Fig. 5. With 
variations, these demands can be classi- 
fied as: (1) Up-peak period, when traf- 
fic is largely incoming, as in the morn- 
ing when people come to work. (2) 
Off-peak demand, a long period of 2-way 
traffic with several up-and-down peaks, 
some relatively severe. (3) Down-peak 
condition, when traffic is mostly down 
as people hurry out of the building at 
closing time. 

Supervisory System. Que of the super- 
visory systems, which make it possible 
to operate a bank of elevators at high 
efficiency for every traffic condition, is 
known as a Selectomatic by Westing- 
house. It can be applied to any bank 
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Idle cars, useless car travel and 


1 Shamrock Hotel, Houston, has six elevators, operating at 
700 feet per minute, under automatic supervisory control 


having four passenger elevators or more. 

To put into effect the proper system 
of supervisory control for any trafhe 
condition, the dispatcher simply presses 
a button. Pressing one button brings 
elevators into operation to handle 
up-peak service. Another button sched- 
ules elevators to serve down-peak traf- 
fic. If neither button is in use, ele- 
vators function for 2-way traffic. includ- 
ing peaks. 

Dispatcher Panel. At the starter’s 
station on the ground floor is a panel, 
Fig. 1 and 2, through which the several 
supervisory operations are initiated. At 
top center of panel (Fig. 2) are col- 
umns of illuminated numbers that show 
the position of each car in the hoist- 
way. The column on each side shows 
the registered up-and-down corridor 
calls. Just below the car-position lights 
and running from right to left, are 
rows of lights indicating travel direc- 
tion of each car and other supervisory 
signals and the bypass light for each 
car. 

Just below these lights is the SM 
button, which when pressed puts the 
supervisory system in operation and the 
Q button, which increases by one the 
established corridor-call quota of the 
low-rise cars. Between these two but- 
tons is a knob to increase or decrease 


the established dispatching interval be- 
tween cars at the terminal floors as they 
are put in or taken out of service. U 
button puts cars on up-peak operation, 
and D button initiates down-peak serv- 
ice. Below are four buttons to select 
cars for low-zone service. 

The in-service buttons put cars in or 
take them out of service. Below these 
buttons is a row of call-backs with 
which the starter can call any car back 
to the bottom landing. Then comes a 
row of bypass buttons with which the 
starter can bypass calls, which would 
be answered by a car, and let a follow- 
ing one serve them. The keyed motor- 
generator switches for each elevator 
and the lights to show if these machines 
are in service are at bottom of panel 

Supervisory-System Operation. Now. 
how does the system supervise a bank 
of elevators in up-peak service? This 
is done in either of two ways, depend- 
ing on the rate at which people enter 
the building. If there are enough cars 
to handle the traffic demand adequately, 
which there generally are, the starter 
presses up-peak button U. Then each 


car travels to the floor of the highest 
call. There, when the operator puts the 
car switch in start position, the car im- 
mediately reverses and returns to the 
ground floor. 
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_- Buttons when pressed 
assign cars tolow-zone service 


_-Buttons when pressed put 
“cers in service 


_ Buttons permit starter to call 
any cor back to ground floor 


Pressing one of these buttons 


lets corresponding car 
bypass corridor-calls 


~~=Motor-generator key switches 


~ "Motor - generator running lights 


At the starter’s station on the ground floor there is a panel through which the 


several 


All cars are dispatched up automati- 
cally from the ground floor at regular 
intervals, except, if full, they are 
signaled away by the starter. The next 
car will be dispatched a full time in- 
terval from the time the previous car 
left the terminal. Cars are dispatched 
down from the floor of the highest call 
on an instant start-down signal. All 
floors are served by all six cars and all 
corridor calls are common to all cars. 

Zone Up-Peak Operation. When up- 
trafic flow is extra heavy and cannot 
be adequately handled by all cars go- 
ing to the highest call, which seldom 
happens, elevator capacity can be 
increased by changing to zone operation. 
To do this the elevators are divided 
into two groups and the building into 
two zones. One group of cars, say 1, 2 
and 3, serves the high zone, while the 
other group, 4, 5 and 6, serves the 
low zone. 

The starter initiates this operation by 
pressing the low-zone buttons for the 
cars he wishes to serve this zone. Pas- 
sengers are directed to the cars serving 
their floors by lighted signs at the first- 
floor terminal. The cars in each group 
are dispatched up automatically from 
the ground floor on regular time signals, 
independent of those in the other group. 

Off-Peak Operation. During most of 
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supervisory operations of the passenger-elevator 


bank are_ initiated 


the day when up-and-down traffic is 
about equal, all ‘cars operate on a 
through-trip basis under automatically 
timed dispatching from top and bottom 
terminals, Fig. 3. Thus, cars are sig- 
naled in sequence at regular intervals 
from the terminal landings so all floors 


get uniform service. The starter puts 
elevators in off-peak operation by pull- 
ing out on his panel the up-peak and 
low-zone buttons if any are pressed in. 

When the number of calls in each 
direction is uniform, the cars remain 
fairly evenly spaced. But there are short, 
heavy demands as when meetings gather 
or close, or at lunch time. During 
these traffic peaks, car round-trip time 
increases and the scheduled dispatch- 
ing interval is too short. Cars cannot 
leave on schedule and there are long 
waits at-some floors. When traffic be- 
comes light, round-trip time of each car 
decreases and the dispatching interval 
is too long. Cars then arrive ahead 
of schedule and bunch at terminals. 

Cars Behind Schedule. To decrease 
the round-trip time of a car behind 
schedule, the supervisory-control auto- 
matically reverses the car as soon as it 
answers the highest call. This occurs 
if there is no car at the top floor when 
the start-down signal is given. 

To decrease the dispatching interval 


and avoid bunching the cars at the ter- 
minals, the anti-bunching feature comes 
into operation. If a car is waiting at 
the terminal when another car arrives, 
the interval of the first car is decreased 
one-half. If a third car arrives, the reg- 
ular interval of the first car is decreased 
to one-quarter. If a fourth car arrives, 
the first car’s regular interval is re- 
duced to zero and it is dispatched im- 
mediately from the terminal landing. 

Heavy Down-Traffic. When down- 
trafic is heavier than up-, cars tend 
to arrive at the top terminal ahead of 
schedule and so are forced into down- 
traffic earlier than normal. This in- 
creases the time available for each car 
to make the down trip and to handle 
traffic increase without exceeding the 
normal round-trip time. If the heavier 
traffic is in the up direction, the sys- 
tem handles the increased up-load in a 
similar way. 

Down-Peak Operation. Down-peak 
conditions usually occur in office build- 
ings for a relatively brief period around 
5 pm when practically all the building's 
population must be brought to the 
ground floor in a short time. At the 
start of the period the dispatcher pushes 
button D. Then the supervisory system 
automatically divides the cars into two 
groups similar to up-peak operation. 
One group of cars serves the high zone 
or upper floors, while the other group 
serves the lower floors. Each group has 
its own timing dispatcher, which oper- 
ates independently. 

High-Zone Cars. Cars assigned to the 
high zone handle all traffic in the high 
zone and all up calls in both zones. 
The reason for the latter is that up 
passengers are taken direct to their 
floors. If a low-zone car stopped for an 
up passenger who was going to the 17th 
floor, he would have to transfer at the 
I4th. By having the high-zone cars 
handle all up traffic, passengers are sure 
of direct service. Usually at this time 
high-zone cars have only a few up calls. 
So this traffic has little effect on the 
high-zone cars’ operation. 

When this phase of supervisory control 
is in operation the high-zone cars bypass 
all down calls in the low zone. But if 
a down call in the low zone has been 
bypassed by a low-zone car because it is 
filled to capacity, the first unfilled high- 
zone down car automatically stops for 
down calls registered in the low zone 
during that down trip only. 

Low-Zone Cars. Low-zone cars an- 
swer all low-zone down calls but no 
up calls. A car in the low-zone group 
travels to the highest down call reg- 
istered in the low zone provided enough 
calls have been registered to fill an as- 
signed quota. This quota represents 
the average expected number of stops 
a car is required to make. It is based 
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om a traffic survey of the building 
population. 

When the number of calls registered 
im the low zone is not enough to fill the 
quota of a low-zone car, it goes to the 
highest call in the high zone, and stops 
to pick up passengers. Then it reverses 
and answers its quota of down calls te 
help out the high-zone cars. 

At the moment a quota number ct 
calls is registered in the low zone, the 
low-zone car that has traveled into the 
high zone makes a useful stop at the 
next down call. It immediately returns 
to the low zone where the traffic demand 
is concentrated, bypassing all other 
down calls that may have registered in 
the high zone. 

Thus, the quota is only a measuring 
stick to determine if a low-zone car will 
enter the high zone to help out there. 
But if there are no calls registered above 
the load center, the low-zone car re- 
verses automatically at the load center 
and returns to the ground floor, answer- 
ing any call registered. 

Quota Number of Calls. Quota of the 
low-zone cars is filled when an assigned 
number of calls has been registered in 
the low zone. This quota may be set 
to meet the traffic condition in the 
building at any given time or season, 
and may be 2, 3, 4 or more stops. Re- 
gardless of the number selected for the 
quota when the elevators were installed, 
the dispatcher can increase it one by 
pressing a button. Since all down calls 
in the low zone are common to cars 
in the zone, the number of down calls 
required for a car to receive its quota 
depends on the number of low-zone cars 
going down at a given time. 

Lets say three low-zone down calls 
are the quota for cars in that zone and 
a car starts down. If no other cars 
are traveling up, any three calls below 
the load center will fill the down car’s 
quota. When two cars are going down 
in the low zone at a given instant, six 
down calls must be registered to fill the 
second cars quota. 

Consider the typical down-peak traf- 
fic conditions in Fig. 4. There is a fairly 


even distribution of down-traffic de- 
mand hetween the high and low 
zones. Cars 1, 2 and 3 are assigned 


to the high zone and handle the up traf 
fic during down-peak operation, as well 
as down traffic in the high zone. Cars 
are dispatched in both zones at regular 
intervals independently of each other. 
Car No. 3 in the high zone rises only 
to the 19th floor where the highest call 
is. There it reverses and starts down 
to pick up calls in the high zone. Car 5 
in the low zone rises only to the 12th 
floor where the highest eall is, since in 
this case its quota is filled, six calls for 
it and car 6. At the 12th floor, car 5 
reverses and starts down to answer the 
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During most of the day when up and 
down traffic is about equal, cars run 


of each other, 
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od, starter pushes button that auto- 
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These curves, plotted from a traffic study made in an office building, give a 
general idea of the peaks that occur in passenger travel on modern elevators 


calls. The system adjusts quickly to 
handle any other traffic condition. 

This is a general picture of how this 
automatic supervisory system operates 
to give uniform elevator service to all 
floors in a building. It permits the dis- 
patcher to change easily and quickly to 


operating procedure to meet almost any 
emergency. The system’s flexibility 
stems from the selection of the load 
center of traffic demand in the build- 
ing, the number of cars that may he 
assigned to each zone, and the passen 
ver-call quota, selected for the cars. 
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BASIC ARRANGEMENTS FOR PNEUMATIC FLYASH HANDLING 


PULVERIZED-COAL-FIRED BOILER FURNACES 
(Ory-bettom or slog-tap) 


STOKER-FIRED BOILER FURNACES 
(Chain-grate, spreader, underfeed, etc.) 


FLYASH COLLECTION HOPPERS 
(Below economizers, air heaters, flyash arresters; in rear passes, flues and stack bases) 


i FEEDER GATES 


FLYASH TRANSPORT PIPING 


AIR EXHAUSTER 


(Water, steam or me- 
chanically operated) 


| CYCLONE FLYASH COLLECTOR WATER-OPERATED AIR EXHAUSTER 


Thoroughly wets flyash and 
discharges dustiess mixtu 


| COLLECTOR DISCHARGE GATE 


SMALL TRANSFER SUMP, 
ASH PUMP AND ASH PIPING 
(Part of hydraulic ash-handling system) 


Flyash to ash fill area on land near plant 


FLYASH STORAGE BIN 


Thoroughly wets and mixes fly- 
ash for dustless unloading to 


| FLYASH CONDITIONER 


Part of system shown within dashed lines 


trucks or railroad cars is in with hydraulic ash- 
| system (see POWER, May, pp 83-86) 


Any elevation 


=. 10 Answers to Your Questions on 


~ PNEUMATIC FLYASH-HANDLING SYSTEMS 


By H R PURSEL, Manager, Hydraulic Ash-Handling Div, Beaumont Birch Co 


® IN LAST MONTH'S ARTICLE we covered Why is flyash usually handled 


Flyash and dust collect at 
many points in modern steam 
generators. Pneumatic han- 
dling takes care of disposal 
conveniently and dustlessly, 
at high rates. Systems can 


be made entirely automatic 
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hydraulic systems for removing ash from 
main ashpits and hoppers (May, pp 
83-86). We noted then that flyash and 
dust continuously accumulate in sec- 
ondary hoppers under economizers, air 
heaters and dust arresters, and in rear 
passes, ducts and stack bases. And that 
they are cleaned periodically, usually 
by a pneumatic system separate from 
the hydraulic system. Here are facts on 
the why and how of such hook-ups. 


pneumatically? 


Flyash, collected by modern dust 
arresters serving pulverized-coal-fired 
boilers, usually contains 75° or more 
dust finer than 325 mesh. It may 
amount to as much as 70°, or more of 
the weight of incombustible in the coal. 
These fine sizes and large quantities 
preclude 


practical separation from 


water without installation of expen- 
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Flyash hoppers 


4 
Flyosh feed gotes’ 


Bin vent 
/ 


Cyclone 


collector 


-Collector gate 


Flyash 
Storage bin 
of any elevation 


Exhaust pipe 
Flyash 
feeder 
control cubicle for ~ Rotary 
flyash system aes flyash 
“foo 
Ash transfer sump 
of hydraulic ash - 
Sluiceway, ooo handling system 
O 


SEPARATE DISPOSAL TO BIN 


sive equipment or large settling ponds. 

On the other hand, fine dust may be 
separated from air with relatively less 
equipment and expense. For this rea- 
son it is general practice to convey fly- 
ash pneumatically in a system separate 
from the hydraulic system serving the 
primary furnace hoppers. During con- 
veying, the two types of ashes are not 
mixed except when they are pumped or 
sluiced directly to final disposal fill 
area on property adjoining the boiler 
house. In these cases, the dust-laden 
water seeps down through the voids of 
the larger ashes, where it automatically 
filters and drains off. 


2 What are the elements of a pneu- 
matic flyash system? 


Material is conveyed in a confined 
air stream (under partial vacuum) 
from flyash collection hoppers to a point 
of collection or disposal. The system 
is completely enclosed, thereby eliminat- 
ing escape of objectionable dust to the 
boiler room. 

The system generally consists of a 
feeder valve at bottom of each dust hop- 
per, a common transport pipeline con- 
necting dust feeders with a cyclone 
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collector, and an air exhauster on the 
downstream side of the cyclone collec- 
tor. Flow diagrams above show typical 
arrangements. 


How does such a pneumatic sys- 
tem usually operate? 


Exhauster creates a strong air flow, 
at negative pressure, in the transport 
line. One feeder gate at a time delivers 
flyash from the hopper above it to the 
air stream in the pipeline. Flyash-laden 
air then continues through the pipeline 
to the cyclone collector. Here the flyash 
is separated from the air stream. As 
soon as one hopper is emptied, its feed- 
er gate is stopped and the next feeder 
started. This sequence of hopper empty- 
ing continues until flyash has been re- 
moved from all hoppers of all operating 
units. 

Cyclone collector automatically dis- 
charges dust through a gate to an at- 
mospheric-pressure storage bin below. 
From this bin, dust feeds automatically 
to an ash conditioner. Here the ash 
mixes thoroughly with water. The re- 
sulting dustless mixture discharges to 
trucks or railroad cars. Diagram above 
shows a typical layout. 


Typical layout of pneumatic flyash system used with hydraulic ash- 
handling system where ashes are delivered to dewatering bin or sump 


How about combining p ie 
flyash removal with the main hy- 
draulic ash-handling system? 


Such a combination can be applied 
when there is a fill area near the boiler 
house to which ashes and dust may be 
pumped from the ash-transfer sump. 
This scheme eliminates the cyclone col- 
lector, the dust-storage bin and the rot- 
ary dust conditioner. A water-fed ex- 
hauster automatically mixes the dust 
with water, at the same rate it is con- 
veyed to the exhauster. The thoroughly 
wetted mixture discharges to the sluice- 
way or transfer sump for pumping to fill. 


What flyash conveying rates can 
be obtained? 


Pneumatic flyash-handling systems 
may be designed for a wide range of 
conveying rates. For plants producing 
large amounts of flyash, genera] prac- 
tice is to design for at least 20 tph. 


Any special design precautions 
required? 


Conveyor pipe and fittings, exhauster 
venturis and inlet of cyclone collector 
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Flyash hoppers 


Flyosh teed gotes--~ 


_-Flyash transport pipe 


Ash piping 
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Water - 
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DISPOSAL WITH ASH TO FILL 


should be hard, abrasion-resistant alloy 
iron. For minimum friction loss, fittings 
should be the long-radius type. 


What are the drawbacks of man- 
ual feeder-gate operation? 


Secondary hoppers in which flyash 
collects are widely distributed at vari- 
ous elevations from bottom to top of 
boiler. Manual control of the feed gates 
and valves thus requires the attendant 
to walk long distances and climb or 
descend many stairs. While he moves 
from one location to another, and from 
one boiler to another, handling time is 
lost. From the time the operation be- 
gins, until its end, he must give full 
attention to it. In many larger plants, 
these drawbacks are serious. Hence the 
development of automatic sequence con- 
trol to save labor and to boost capacity 
of flyash-handling systems. 


How does the semi-automatic con- 
trol method work? 


In the manual method, the operator 
starts and stops each feeder gate at a 
station alongside that gate. In the semi- 
automatic method, there is a central 
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electric-control station, usually in the 
ash basement remote from the feeders. 
A signal light shows when each hopper 
has been emptied of flyash. Then the 
operator pushes one button to stop 
that feeder, and another button to start 
the next. Just as in the manual sys- 
tem, times for starting and stopping are 
at his control. And operation requires 
attendance during the entire flyash- 
removal period. Total time needed is 
cut, however, since the operator does 
not have to walk from station to station, 
with flyash handling time lost between 
stations. 


Can flyash removal be made fully 
automatic? 


With automatic sequence control, the 
attendant only needs to start the oper- 
ation. Automatic operation then con- 
tinues in sequence, from one hopper to 
the next, until all units of one boiler 
have been emptied. Then the operation 
automatically moves to the first hopper 
of the next boiler and continues in like 
manner until all hoppers on all boilers 
have been emptied. Then the operation 
automatically stops. At the next flyash- 
handling period the cycle is repeated. 


Typical arrangement of pneumatic flyash system, used with hydraulic 
ash-handling system of type pumping ashes to fill area near plant 


1 What are the elements of auto- 
matic sequence control? 


Fully automatic sequence control pro- 
vides a central‘control panel with signal 
lights, a selector switch to cut out se- 
quencing on any boiler or boilers not 
being operated, a vacuum gage, and an 
electric sequence switch, which trans- 
fers operation from one feeder to the 
next immediately upon emptying of the 
hopper. 

After starting the operation the sys- 
tem requires no attendance. Operator 
can do other work while flyash is being 
conveyed. No time is lost between empty- 
ing one hopper and start of flyash feed- 
ing from the next. 

Before starting sequencing, the oper- 
ator sets the selector switch on the con- 
trol panel to handle flyash from operat- 
ing boilers only. Any boiler not being 
fired can, therefore, be bypassed. 

Automatic sequence control can be 
furnished for any number of flyash-col- 
lection hoppers per boiler and for any 
number of boilers in a plant. 

Regardless of which of the three possi- 
ble systems of feeder-gate control is 
used, operation of cyclone-collector dis- 
charge gate is automatically controlled 


ae 
bal 
| tans 
| 
| 
| 
| 
i 
if 
4 


Jnfinity. 


Getting the Most From 


Insulation-Resistance Measurements 


By J J O'CONNOR, Assistant Editor 


Megjonhms 


ONE MEGOHM per 1000 v 
is still a good practical guide 


Electrical insulation is the blanket that wraps up each electrical conductor. 

Its job is to keep current leakage to a mighty low value and prevent voltage 

breaking through to opposite polarity or ground. About the best way to know 

whether your insulation is healthy is by measuring its resistance. The instru- 
ment generally used is called a megohmmeter. 

But the megohmmeter is no “magic box.” Values it indicates will vary 

\ depending on length of time for test, instrument voltage, temperature and 

humidity, ete. Your job is to analyze the readings in the proper light. And 

here’s how to do it. 


4 


/ 
4 


record 
of this volue 
for comparison 


with future readings 


Megohms 


Time 
Short-Time Test 


There are three practical methods for 
measuring resistance of electrical in- 
sulation with a megohmmeter: (1) 
short-time or spot reading (2) time- 
resistance or dielectric absorption (3) 
two-voltage. Let’s delve into the simple 
spot-reading procedure. 

This method consists in simply con- 
necting the megohmmeter across the 
insulation to be tested, and operating 
the instrument for a short time. The 
megohmmeter scale is read at the end 
of the period. And that value is taken 
as the insulation resistance. For a 
fast, routine check this method is OK. 

But in the past some confusion has 
existed about when to stop the test 
since the value of insulation resistance 
would ordinarily keep climbing with 
time. This is somewhat important to 
those solely interested in the present 
exact value of insulation resistance. But 
in actual practice the precise value is 
far less important than the trend. 

For purposes of standardization, how- 
ever, 500-v de applied for 60 sec is 
recommended where short-time single 
readings are to be made. In this way, 
comparison can be made on an equal 
footing to past and future test data. 
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INTERPRETING RESULTS WHEN TIME AND TEST VOLTAGE IS CHANGED 


This insulation 
probably OK~ 
wo 
5 
> Moisture and dirt 
= may be present 


0 Time min 


Dielectric Absorption 


Magnitude of a winding’s insulation 
resistance generally increases as appli- 
cation time of de-test voltage is length- 
ened. Actually, insulation resistance of 
a dry winding in good condition may 
continue to increase for hours. 

But for practical purposes a fairly 
steady value is reached in 10 to 15 min. 
If winding is wet or dirty, a steady 
value is arrived at shortly after test 
voltage is applied. This variation is 
caused by the dielectric absorption of 
the insulation. Advantage is taken of 
this phenomenon because it goes a step 
beyond giving the mere value of insula- 
tion resistance. It indicates if insula- 
thon is wet or dirty. 

With hand-cranked megohmmeters 
it's more practical to run the test 60 
sec, taking readings at 30- and 60-sec 
points. But with motor-operated instru- 
ments (or others supplying constant-test 
voltage without need for hand turning) 
you'll get best results by running the 
test 10 min, taking readings at the 1- 
and 10-min points. Then, as a rule of 
thumb, when the 60:30 see ratio is 
below 1.25, or where 10:1 min ratio 
drops below 2, the insulation’s condi- 
tion is questionable. 


Test made with 500v 
megohmmerer 
\ 


Megohms 


2500v megohmmeter 
test on same insulation 


1°) 60 sec 


Using Two Voltages 


Most routine insulation-resistance 
tests are made with a de test voltage 
between 500 and 5000 v. Assuming we 
are testing the same insulation, note 
that insulation resistance usually drops 
as test voltage is materially increased. 
But for a variation of 2 or 3 to 1, in 
the usual test-voltage range, there is no 
appreciable change in resistance for 
insulation in good condition. 

However, if insulation resistance is 
first tested on the short-time basis at 
500-v test potential, and a second test 
is run on the same insulation at, say, 
2500-v test voltage. then if you get as 
much as 25% drop in insulation resist- 
ance with the 4 to 1 test-voltage ratio, 
there is probably excess moisture in the 
insulation. 

Now here’s what any of these tests 
boils down to. It's not so much the 
keeping up to the minimum or standard 
values mentioned on the facing page 
that counts. The long-term value in 
insulation-resistance tests comes in 
keeping record of periodic tests. Then 
any persistent downward trends will be 
a fair warning of trouble even though 
the values may be higher than the sug- 
gested minimum safe values. 
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STANDARD RESISTANCE VALUES 


Ac Windings 


We have already stressed the importance of maintaining 
records of insulation resistance. That's all well and good, 
but when this history is not available it becomes necessary 
to have some insulation-resistance level to serve as a guide 
when testing periodically. 

It is impossible to specify exact insulation resistance at 
which a machine fails. So it is impractical to specify, exactly, 
minimum values of insulation resistance. Viewed in this 
light, it is logical that the standard value is not the minimum 
value for operation since it is quite possible to operate ma- 
chines with insulation resistances about 1/10th the standard 
value. Well, what is this standard value? For rotating- 
machine winding, standard value of insulation resistance is 
the least value a winding should have after cleaning or if a 
high-voltage test is to be applied to the windings. 

Curves, to right, are based on formula illustrated. Standard 
insulation resistance is R: at 40 C. In this same formula, A: 
is insulation-resistance temperature coefficient as described 
below. And k: is insulation coefficient: 2.5 for Class A; 7.0 
for Class B insulation. 

Where we are dealing with machines rated less than 1000 
kva the accepted approach is the time-honored formula of 
one megohm per 1000 v with a minimum of one megohm. 


De Equipment 


Note how the pattern changes for de machines. Here we 
are generally dealing with low voltage; hence, insulation is 
less thick. In addition, de equipment has a large exposed 
creepage surface. 

The curves and formula cover de armatures larger than 
100 kw. But standard insulation resistance for armature 
windings less than 100 kw is about 1 megohm at winding tem- 
peratures up to 75 C. This test is made by applying a 500-v 
test voltage for 1] min and noting the reading at the end of 
that time. Remember: Before running an insulation test on 
de machinery remove all brushes from their holders. 


Temperature Effect 


Insulation resistance for most materials varies inversely 
with temperature. And since it is not always practical to 
measure insulation resistance at a specified temperature, 
approximate temperature correction factors are listed in 
curve form, to the right. So for reasonably accurate results, 
value of resistance indicated on your megohmmeter must 
be divided by the appropriate temperature correction factor 
to correct reading to the accepted base of 40 C. 

To illustrate importance of temperature correction, note 
the following: Resistance doubles for each 9-C drop in wind- 
ing temperature for Class A ac armature windings. Likewise. 
it doubles for each 18-C reduction with Class B insulation. In 
a similar manner, insulation resistance of dc armature wind- 
ings doubles for each 12-C temperature drop. 

For more detailed information on this general subject of 
insulation resistance, refer to AIEE report No. 43, Recom- 
mended Practice for Testing Insulation Resistance of Rotat- 
ing Machinery. 
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Wrong estimate of driven load 
probably causes 75% of all 
troubles with belts, chains, 
gears and direct drives. If 
your selection is made on the 
correct answers to 13 ques- 
tions you'll have picked the 
right drive for your load* 


B® WHEN APPLYING power-transmission 
equipment-—flat belts, V-belts, chains, 
gears, flexible couplings or other de- 
vices—don't overlook the kind of load 
you are going to drive. Too often not 
understanding the load’s power require- 
ments causes trouble: (1) Connection 
between the motor and its load is ex- 
pensive to maintain. (2) Production is 
below that expected. But knowing the 
load and selecting the drive accordingly 
will avoid these costly experiences. 

Undersized Equipment. A desire to 
save on original cost is often cause for 
not providing power-transmission equip- 
ment of ample capacity. This practice 
is invariably paid for in high main- 
tenance cost and production loss. It is 
folly to invest thousands of dollars in 
machines and motors, and then skimp 
on equipment cost to connect the two. 
Machine, motor and their connection 
form a production unit, and all parts 
must be ample for an efficient, econom- 
ical job. 

It is poor engineering to skimp on 
drive capacity. In fact, it is generally 
good business to install mechanical 
power transmission larger than the job 
requires. A drive that has ample ¢a- 
pacity for the load under all conditions 
pays large dividends in long, trouble- 
free service and increased production. 
Then if the driven machine is called on 
to work heavier material than normal, 
ample power is available to take the 
load. 

Machine Loads. Many machines re- 
quire low starting torque and need con- 
stant power input when they are run- 
ning. These units are comparatively 
easy to power. If you know what the 
running load will be, select motor and 
power transmission large enough for it 
and you should have no trouble. 

Many machine loads fluctuate badly, 
develop shocks, or require high start 
ing torque. In some applications the 
three conditions may be present. Wher 
selecting drive equipment all must be 


* This article is based on material supplied by th» 
ower Transmission Council, New York, N. Y¥ 


FLAT-BELT DRIVE. 100-hp 850-rpm squirrel-cage motor, on automatic tension base, 
drives air compressor through 15-in. flat belt on pulleys, 


MULTIPLE V-BELT. This hard-starting load, a ball-mill pulverizer, 


16.5- and 84-in. dia 


is driven by 


125-hp synchronous motor through magnetic clutch, V-belt and herringbone gear 


Know Your Loads When 


taken into account and proper allow- 
ances made if you expect good per- 
formance. 

Fluctuating Loads. A lot of machines 
develop at least fluctuating loads. Ex- 
amples are reciprocating compressors 
and pumps, wood-working and saw-mill 
machinery, metal planers, lathes and 
grinders. For such applications the 
drive equipment must be selected to 
have ample capacity to transmit peak 
loads easily. 

Drop hammers, punch presses, shears, 
pebble and ball mills, attrition mills. 


chippers, hogs, crushers, looms and 
similar machines have fluctuating shock 
loads. On such machines the drive must 
have sufficient capacity to take peak 
loads without distress as well as shock 
loads under which the peaks occur. 
Left-hand curve, page 120 shows the 
fluctuating and shock loads developed by 
a drop hammer, which varies from 17 to 
11 hp in about 10 sec. Between these 
low and high values the load fluctuates 
widely. On the right, the curve gives the 
characteristics of two drop hammers 
operated by a group drive. Here the 
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CHAIN DRIVE. 250-hp wound-rotor motor powers this fluctuating load, a paper-mill 
beater through 12-in.-pitch 18-in.-wide chain drive operating at 1535 ft per min 


GEAR SPEED REDUCER. Conveyors require slow speed so this one is driven by a 
30-hp 850-rpm squirrel-cage motor through a triple-reduction spiral bevel gear 


Buying Power Equipment 


load varies from 20 to 90 hp. These load 
peaks must be provided for in the 
drive’s design or you are headed for 
trouble. 

Gradual Load Increase. Some ma- 
chines may appear to have a constant 
load, yet close study shows that load 
increases gradually over a long period. 
It is important that you know how large 
the load will get, and select the drive 
with the necessary capacity. A spianing 
frame develops this type load. As the 
bobbins fill with yarn the load increases, 
although it may take several hours to 
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reach its peak. Mixer and agitator loads 
also gradually increase. When the cycle 
starts, the fluid or mix may be thin and 
the load comparatively light. Later in 
the cycle the fluid thickens and may 
cause a high load peak. Be sure of maxi- 
mum load condition when you select 
the drive, and be governed accordingly 
in your selection of drive equipment. 
Unexpected Load Increases. These 
may occur because of changes in ma- 
chine application or work—for example, 
when a drive is installed on a lathe or 
shaper brass, or other soft metals are 


being worked. Later, a shift may be 
made to iron or steel, or the cutting tool 
changed to one that takes deeper cuts. 
Either change will materially increase 
the load on the drive. When the drive 
fails because it was not designed for the 
heavier work, it is generally blamed 
without considering that the increase in 
load is at fault. But this attitude does 
not cure something that should have 
been foreseen and provided for in the 
drive’s capacity. The only way to avoid 
these annoying and expensive occur- 
rences is to power the machine with 
ample capacity for all conditions that 
it may be expected to serve. 

Flour-mil] roll stands may choke and 
greatly increase the power required to 
drive them. The same problem may 
occur in paper-mill beaters if solids get 
into the pulp, Other machines are partic- 
ularly subjected to unexpectedly heavy 
load increases. To avoid trouble with 
drives on such machines select units of 
sufficient capacity to meet the unexpect- 
ed loads within reason or provide pro 
tection that stops the machine when ab- 
normal conditions occur. It may be 
advisable to let the drive act as a safety 
device when possible. For example, 
torque-limiting devices such as clutches 
can often be used to advantage. 

Hard-Starting Loads. Machines with 
heavy moving parts have high inertia 
to overcome; they are hard to start 
and bring up to speed. Included are 
units with heavy flywheels, such as com- 
pressors, punch presses and shears. 
Others are centrifugals, wood chippers, 
ball mills and crushers. Also, if a ma- 
chine starts under working load, it is 
usually hard to move. Into this class fall 
ball and pebble mills, some types of 
conveyors, hoists and elevators, as well 
as reciprocating compressors and pumps 
starting under pressure. 

Regardless of the power source, all 
machines that develop heavy starting 
loads must have their drive selected on 
the basis of the loads. Lack of enough 
capacity in the drive causes starting 
trouble and short drive life. Starting 
frequency is also important. All drives 
take care of an occasional abnormal 
start, but frequent, heavy starting must 
be provided for in the drive with ample 
capacity, if you are to avoid trouble. 

Braking, Reversing Service. In addi- 
tion to the machine’s starting and op- 
erating characteristics you must con- 
sider if a brake is used in stopping or 
if rotation is reversed often. A brake 
may be applied to a unit in such a way 
that its action is transmitted to the 
drive. Likewise a machine that is run- 
ning may be quickly stopped, reversed 
and accelerated to full speed in the op- 
posite direction. Examples of the latter 
are certain designs of screw machines, 
tapping and threading machines, cen- 
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Time 


DROP-HAMMER LOAD. Fluctuating shock-type load follows fai- HOW SHOCK LOADS BUILD UP. Load characteristics of two 
ly definite cycle that must be considered when selecting drive 


trifugals, wash wheels and others. If 
these conditions exist in a machine, 
their effects must be considered when 
selecting the drive size. 

Correct Answers. No matter what 
the types of drive or from what source 
power is supplied, always obtain correct 
answers to the following questions be- 
fore attempting to select the connection 
between driving and driven unit. 


THIRTEEN QUESTIONS. 


1. Does the machine develop a rapid- 
ly fluctuating load? 

2. Is the load fluctuation regular or 
irregular? 

3. Does the machine develop a grad- 
ually increasing load? 

4. Of what time duration are the peak 
loads? 

5. Does the machine develop a shock 
load? 

6. Are the shocks frequent or occa- 
sional? 

7. May the machine, at a later date, 
be required to do heavier work? 

8. Is the machine subject to unex- 
pected load increases? 

9. Does the unit contain heavy mov- 
ing parts, having considerable inertia 
to overcome in starting? 

10. Does the machine perform work 
while being started? 

11. Is the machine started often? 

12. Is the drive subject to braking or 
reversing service? 

13. Should the drive protect the ma- 
chine from overload? 


If, in addition to obtaining the nor- 
mally required load data, you answer 
the above questions correctly, the ma- 
chine will have high production and 
long drive life through the resulting 
drive design. Of course, you must also 
study the power source carefully. 
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drop hammers. When in step, they cause severe power peaks 


MAGNETIC DRIVE ADJUSTS PUMP’S SPEED 


& ONE OF FOUR magnetic-drive units, ordered by the city of Phildelphia for its 
storm-water pumping system, is being inspected in the shops of the Electric Ma- 
chinery Mfg Co. These are the first vertical synchronous-motor adjustable-speed 
magnetic-drive units ever built for direct coupling to pumps. 

Rated 400 hp at 514-rpm output speed, each drive consists of a synchronous 
motor mounted above the magnetic drive and directly coupled to it. The magnetic 
drive couples direct to the pump shaft and its housing bolts to the pump’s casing. 
Precise control of pump speed is obtained by electrically adjusting the magnetic 
drive’s excitation. By the electronic control, pump speed is adjusted to meet 
every change in water level. The complete order for the city of Philadelphia in- > 
cludes four vertical-synchronous-motor magnetic-drive units and eight vertical 
synchronous motors. The twelve units drive Worthington pumps. 
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Speaking of Power... 


Our old friend George Edwards hoped to stir up some 
discussion when he wrote his April piece on . . . 


instruction books... 


and we knew he would. Matter of fact, he had a corking 
good letter from J B McMahon of Republic Flow Meters 
Co. As you might guess, manufacturers aren’t always 
too happy about the use (or lack of it) made of their 
instructions. McMahon cites two problems the makers 
face and, recalling our days in the plant, his points are 
well taken. First, he wonders what happens to the in- 
struction books sent out with each order. Here’s what 
he says: 

“We, and practically all other manufacturers, have 
desperately tried every conceivable means that can be 
thought of to ensure getting these instructions into the 
Practically 
every order calls for anywhere from 6 to 25 sets of 


hands of the men who should have them. 


instructions, which are sent out to some mailing address 
designated, and then apparently vanish into limbo. At 
least the operating men do not seem to get them. In 
addition to this, a great many of us include a set of in- 
structions with each individual piece of equipment. . . . 
Even these disappear. however. Apparently it is a stand- 
ard function of the person who opens the box to throw 
them into the nearest ‘round file.’” 

Something like this must happen often. We've been 
in plants that were shy on instruction books. And we've 
had letters from operators who took over instructionless 
plants and wanted to know where they could get such 
essential information. We suspect, also, that the dope gets 
buried in the front-office files—maybe even the Chief's. 

McMahon also wonders why, when operators have the 
instruction books on hand. . . 


they don’t read them... 


or apparently don’t. He says, “We grant that a really 
competent operator will read the instructions that come 
with a piece of apparatus, but it is perfectly amazing how 
many engineers and operators there are who assume that, 
because they have been working with similar apparatus 
all their lives, they know everything there is to know 
about any new piece and so do not need to read the 
instructions.” 

And that’s another bull’s-eye. Lots of things that 
happen in plants wouldn’t if the instruction books had 
been thoroughly studied—and followed. 

Having scored these two well-aimed shots, friend Me- 
Mahon returns to the basic point George Edwards makes 

that too many instruction books are incomplete and 
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hard to understand. McMahon agrees: “. . . I regard the 
writing of installing and operating instructions as a real 
art. It is not learned easily, and comes only as a result 
of wide experience in using the equipment under field 
conditions.” 

Finding a man to do this work is not unlike our job 
when we try to pick a... 


new POWER editor... 


something we do with prayerful deliberation. We're 
rather proud of our latest addition and would like to 
His name, Tyler Hicks, is 
familiar to our readers, for he’s been a regular contrib- 
utor. From that we knew he had the knack of putting 
technical material into readable and easily understood 
form. What we needed to 
know then was whether he 
had the kind of experience 
we wanted. Here’s how 
that stacked up: After fin- 
ishing high school in New 
York, he took to the high 
seas, held engineering jobs 
on steam and diesel ships, 

ended up as a “third.” 
He wanted an engineer- 
ing education and got it 
the hard way. Ashore, 
he took graveyard shifts 


introduce him to you now. 


running steam and diesel 
plants in New York hotels 
and industrial buildings while slugging his way through 
eight tough years at Cooper Union Engineering School. 


TYLER G HICKS 


Then, with a mechanical degree, he decided to round out 
his experience with some design. Lockwood Greene Engi- 
neers, Inc, put him to work on design and planning of 
industrial power plants, heating and air-conditioning sys- 
tems, refrigeration and piping. 
practical operation and design - 

We think it'll look good to you when 
you see it at work in Power’s pages. 


That combination 


looked good to us. 


This kind of background would make a good writer of 
instruction books, too. And speaking again of instruc- 


tion books... 


we wonder... 


if some manufacturer wouldn't like to try an experiment 
with us. Let’s publish part of an instruction book in 
Power. Then let’s see what you, our readers, have to say 


about it. Are you game? 
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ELECTRONICS FOR THE POWER ENGINEER 


By F A ANNETT, Associate Editor 


PHoToELectric smoke-density-indi- 
cating equipment is designed to indi- 
cate or record continuously smoke or 
haze density from a boiler furnace. In 
some designs, like the ones described 
in May, relays sound the alarm and 
energize the signal lamps. In other de- 
signs, these functions are performed 
by thyratrons (gas-filled electron tubes), 
as in the two types we will study here. 

Thyratrons as Relays. Fig. 1 is the 
wiring diagram of a Brooke Engineer- 
ing smoke-density indicator and record- 
er in which thyratrons are connected 
in a push-pull circuit, such as we studied 
in November Power, p 118. This dia- 
gram looks a little more complicated 
than the one using relay. But it is quite 
simple so we will learn a few more 
circuit tricks. 

In this equipment the photoelectric 
tube only is in the eyebox on one side 
of the stack or breeching. On its other 
side is the light source, transformer 7: 
and resistor R:. The other parts of the 
indicator, with the exception of the 
operation recorder, are assembled as a 
unit, located near the boiler operator. 

Power for operation comes from a 
115-v ac supply. Except for the alarm, 
lamps and alarm relay, all power goes 
through a voltage-regulating tube V. 
This tube helps maintain nearly correct 
voltage on the different tubes. 

Light-Source Transformer. Trans- 
former 71, through adjustable resistor 
R: and the voltage-regulating tube, 
supplies power to the light-source lamp. 
A change in the voltage on the lamp has 
the same effect as a change in stack-gas 
density and so it is necessary that the 
voltage be held nearly constant. Resistor 
R. adjusts the amount of light reaching 
the phototube and fixes the smoke den- 
sity at which the red lamp will light. 

Adjusting the light source also com- 
pensates for a small amount of dirt on 
the light-beam lenses. As dust collects 
on them, resistor R: can be cut out of 
the circuit. When it is all out, the lenses 
need to be cleaned and the resistor cut 
into circuit to the original adjustment. 

Circuits Explained. To follow opera 
tion of the circuits assume correct stack- 
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26—Electronic Smoke-Density Indicators: Part 2 


Smoke indicotor~ 


Rg Anode A 
Amber lamp 
see 
Cathode 
“Operations 
recorder 


\ 


Q 


Reloy coil 


Voltoge- 
regulating 
tube 12) 
A 
Jo alarm 
ac 


The stack-gas desity indicator in which the relays have been replaced by two 
thyratrons £; and &, that control the signal-lamp circuit and sound an alarm 


gas density. Under this condition photo- 
tube P conducts and its circuit is from 
- line through the tube, resistor Re and 
to the + line. Capacitor C is charged 
to a polarity shown. 

A minus bias is put on the grids of 
tube FE, from the phototube, to the 
grids, to the cathodes, and to the -+- 
line. On reverse-line polarity capacitor 
C discharges through resistor R: and 
maintains minus bias on the grids, from 
the capacitor to the grids, the cathodes 
to the +- side of C. 

Minus bias on the grids of tube E is 
such that the tube passes a current 
corresponding to the haze in the stack 
for best operation. To trace the tube 
circuits assume that the power-source 
polarity has reversed. Then current 
flows through the voltage-regulating 
tube. through both cathodes and anodes 
of tube FE, the smoke indicator, top half 


of transformer 7s, part of resistor Rs 
and to the + line. 

Current also flows through tube V, 
resistor Rs, left-hand cathode, anode of 
tube E:, bottom half of transformer 72, 
part of resistor Rs and to the + line. 
The two currents flowing in the primary 
of transformer 7: are equal and op- 
posite for the stack-haze conditions be- 
ing considered. So the tranformer’s 
core is not magnetized and voltage in 
the secondary winding is zero, just as 
if it were not part of the transformer. 

Current also flows through tube V, 
the right-hand cathode and anode of 
tube E:, resistors Rs and Rs, back to 
the +- line. A tap from between Rs and 
Rs connects between resistors R: and 
Rs and to the midpoint of transformer 
Ts secondary. 

Thyratron Grid Bias. This connection 
puts minus bias on the grid of thyra- 
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Terminals for density 
recorder 


Red lamp 


Rg . Grid~ 


Cothode-- 


Voltage - 
regulating _ 
tube 


To ac __ 


Simplified form of the stack-qas density indicator, shown in Fig. 1, 


in which 


control tube &;, transformer Ts, and one of the thyratrons has been eliminated 


trons £2 and Es. Direction of this poten- 
tial is from between Rs and Re, to be- 
iween R; and Rs, through top half of 
the secondary winding and of resistor 
R; to the grid of Es, its cathode to the 
bottom end of Re and the 4- line. Thyra- 
tron Es grid circuit is down through the 
bottom half of the secondary winding 
and of Rs, resistor Rw, grid of Es, its 
cathode to the bottom of Re and -+- line. 

Voltage on the grids is that across Ro, 
to which capacitor C: connects. This 
capacitor is charged to the polarity 
shown, so when line polarity reverses 
and tube E:, does not conduct, the ea- 
pacitor maintains minus bias on the 
grids of FE: and Es thyratrons. The ca- 
pacitor also discharges through resistor 
Ro. Minus bias on the grids of Es and 
Es is high enough to prevent these tubes 
from conducting. 

Dense Smoke in Stack. Assume the 
stack gas becomes so dense that all 
light to phototube P is interrupted. This 
tube then conduct and the 
minus bias on tube E grids drops to 
This tube then conducts maxi- 
mum current that flows through the 
upper half of transformer T: primary. 
resistor Rs. to the -+- line. Because of 
the effects of resistor Rs in the circuit, 
when the current increases in the upper 
half of T: primary winding, it decreases 
in the bottom half. 

Since current in top half of the wind 


ceases to 


zero. 
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ing is larger than in bottom half, the 
former will magnetize the transformer’s 
core. This will induce a voltage in the 
secondary opposite to that applied to 
the top half of the primary as shown. 
Secondary voltage causes a current to 
flow through resistors R: and Rs as 
indicated. 

This current creates a potential of 
the polarity shown, between point L 
and K on Ry which is 
applied to the grids of tubes E2 and EF; 
in series. Its direction is from L to the 
of tube and to the cathode of 
this tube and that of tube Es. Then to 
the grid of this tube and to K on resis- 
tor Rs. 

Bias on E, grid is made more minus 
to block this tube and is reduced on 
tube E, to where it conducts. This cir- 
cuit is from the - line, cathode of tube 
E, and to its anode, the red lamp R, the 
operations recorder’s left-hand coil to 
the The alarm relay coil is 
also energized and it closes its contact 
D to sound a gong or horn. The opera 
tions recorders pen moves to a position 
that shows the stack gas has been too 
dense. 

Light Haze in Stack. If the stack gas 
becomes too clear, minus bias on the 
grid of tube E becomes so high that 
current flow through this tube is below 
that in the left-hand side of tube E 
Under this 


on resistor R 


line. 


condition, current flew in 


bottom half of transformer 7's primary Is 
greater than in top half. This gives the 
secondary opposite polarity to that 
shown, and makes point K minus on 
resistor Ry, and L plus on R,. Grid of 
tube E, is now more minus and that of 
FE. less. This tube conducts to light 
lamp A and actuate the recorder. 

In the equipment, Fig. 1, the smoke 
indicator shows at all times the haze or 
smoke density in the stack and how far 
it is away from best combustion condi- 
tions. The operations recorder shows 
only when the gas density is above or 
below good operating conditions and 
the duration of these periods. If a ree- 
ord of stack-haze density is required, 
jumper between G and H can be re- 
moved and a continuous recorder con- 
nected to these two terminals. This 
instrument will record stack-gas condi- 
tions shown by the smoke indicator. 

Simplified Indicator. Fig. 2 is a sim- 
plified form of the indicator in Fig. 1. 
In this indicator, control tube /:, trans- 
former T, and thyratron E, have been 
eliminated to reduce equipment cost. 
The amber lamp has also been omitted 
so an alarm is given only when the 
stack gas becomes objectionably dark. 

But the smoke-density indicator shows 
the stack-gas density at all times, which 
is a good guide to the boiler operator. 
One of the purposes of this equipment 
is to give a warning when smoke ap- 
proaches an unlawful density. Then 
something can be done before the law 
is violated. 

Light-Source Lamp Circuit. A circuit 
for the light-source lamp L is from 
the — line. through tube V, resistor Ri, 
transformer 7), to the +- line. Assume 
stack-gas density is normal so the light 
beam can cross the stack and the photo- 
tube conducts. This circuit is from - 
line, tubes Vo and P, resistor Rs, to 
the line. A minus bias is put on 
grid G of tube E through resistor R,, 
the grid, cathode, part of resistor R,, 
to the -+ line. 

Minus bias on grid G of tube E per- 
mits the tube to conduct a compara- 
tively small current. This current flows 
when circuit polarity reverses through 
part of resistor Ry, left-hand cathode 
and anode of tube FE, smoke meter, 
resistor R,, tube V back to the line 
Voltage drop across R, puts minus bias 
on grid G, of tube E. This voltage is 
applied from A, resistor Ry, grid G,. 
the cathode to F and the 

Because of the comparatively low 
current flowing through R,, minus bias 
on grid G, is quite low. Capacttors C, 
and C, are also charged to the polarity 
shown. On reverse-line polarity these 
capacitors maintain minus bias on grid 
G,. Capacitor C, maintains a potential 
156) 


line. 
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1 HRT BOILER, when supported by brackets resting on the brickwork, may “break 
its back” if the orickwork settles unevenly at the front and rear of the unit 


1 What is meant by an hrt boiler 
“breaking its back”? 

Severe end-to-end bending and tensile 
stress cause an hrt to “break its back,” 
Fig. 1. This happens when front and 
rear foundations settle under a boiler 
supported by three brackets resting on 


the brick walls. 


2 How do you know it is time to blow 
soot by observing the steam-flow, gas- 
temperature and draft chart? 

As soot builds up, flue-gas tempera- 
ture line goes up also. After a 50- to 
100-F rise, soot should be blown. Abrupt 
drop in temperature should follow. 


3 What harm can soot do in a boiler? 

It may combine with any moisture 
present to corrode exposed parts of the 
boiler. Being a good insulator, it retards 
heat transfer and so wastes fuel. It also 
chokes gas passages, which may cause 
a furnace explosion. 


4 If low water occurred in a watertube 
boiler, causing tube rupture, what 
would you look for on a typical 3-pen 
boiler meter? 

Flue-gas temperature would gradual- 
ly rise as water receded. Draft pres- 
sure would surge and steam flow 
would drop at instant of tube rupture. 


5 (a) How far should a tube protrude 
when installed in a firetube boiler? 
Enough to bead the ends properly 
after they are rolled tight. 
(b) What would you do if a tube 
were a little too short? 
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What’s Your Answer to These? 


Tube may be expanded a little over 
‘3 in. by inserting a steam hose and 
allowing steam to blow through the 
tube a few minutes. Roll it in while 
hot. Don’t use this method for a num- 
ber of tubes because contraction 
stresses may buckle the head and set 
up leakage from adjoining tubes. 


6 What are common causes of inac- 
curacy of steam gages? 

Loss of siphon sealing water causing 
overheating; vibration: freezing; un- 
throttled pulsation of pressure. 


7 What would you do if you noticed 
steam leaking from the brickwork near 
the boiler drum? 

Shut boiler down at once. Let pres- 
sure drop gradually. When pressure is 
down remove masonry in vicinity of 
leak, find out the cause, and see if any 
wasting of the plate has occurred. If 
plate has wasted or if there is anything 
more than minor leakage past a 
threaded joint, have local boiler in- 
spector investigate before operating 
boiler. If minor leakage has been oc- 
curring past a threaded joint, clean 
threads and make joint tight. 


8 What precautions would you take in 
calking a riveted joint? 

Never calk it under pressure except 
that of cold water. Use a blunt calk- 
ing tool, holding it at proper angle so 
as not to score the under plate. Do not 
calk excessively or plate may be raised, 
selling up severe stresses, Fig. 2. 


\ 


“A 


Over -cotked 


RIVETED JOINT may be overstressed 
by excessive use of calking compound 


Here are 11 boiler questions 
right out of the license ex- 
aminer’s book. Try your luck 
on them and then read Harry 
Spring's on-the-beam replies 


9 Do small amounts of water in fuel 
oil change appearance of the flame in 
the furnace? How? 

Yes. Sparkling white streamers shoot 
out from the ends of the flame. 


10 If a riveted joint can’t be made 
tight by recalking, what would you do? 

Chip back 1/16 to '% in. along the 
calking edge, and calk new edge. A 
light bead of seal weld may be used 
except on longitudinal joints. To pre- 
vent heating and distortion of entire 
joint, use an electric are. 


11 What are common causes of a re- 
ciprocating feed pump racing or short 
stroking? 

(a) Steam binding—-temperature of 
suction too high for suction head. In an 
emergency bleed cold water into suc- 
tion or turn cold-water hose onto pipe. 
For permanent cure limit temperature 
or increase suction head. 

(b) Air binding—air leak in the 
suction line. 

(c) Water valve stuck in open posi- 
tion causes racing. 

(d) Loss of discharge head from 
broken line or other cause. 

(e) Defect in pump governor if un- 
der governor control. 

(f) Loss of suction supply. 

(g) Short stroking can result from 
improper adjustment of steam or cush- 
ion valve. 

(h) Improperly adjusted tappet 
causes short) stroking in simplex 
pump. 
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For: large, medium or small lines 

. - for horizontal, vertical or angle 
installations ... for 150 lb to 7500 lb 
service . . . stainless steel or Stellite 
trim ... whether you need flanged, 


BIG CHECKS 


Vibration, clatter and dam- 
aging shock to piping are 
eliminated with Edward pis- 
ton-type check valves. In- 
tegral guide ribs, cored out 
for free flow, guide the hour- 
glass disk-piston throughout 
travel to prevent hanging up. 
New flow contours reduce 


screwed or weldingends there isan 
Edward steel check valve to meet 
your requirements. Many sizes and 
types are in stock for immediate 
shipment. 


pressure loss, increase oper- 
ating efficiency. Built in sizes 
through 14 in. 


AVAILABLE IN HORIZONTAL_m. ... ANGLE 


MEDIUM 


VERTICAL | 


Exclusive Edward 
disk guide lip aids 
tight seating and 
cuts wear on seat 
and disk through 
momentary thrott- 
ling action. 


Edward check valves 
mcy bedisassembled 
wichout removing 
from the line. Covers 
are forged steel. 


AVAILABLE IN 


SMALL 


- VERTICAL | 


WILL BRING EDWARD CATALOG No. 103 


Edward forged 
steel check valves 
are spring loaded 
|} to insure quick, 
accurate seating. 
Bodies are 
streamlined. 


For viscous fluids 
or hydraulic serv- 
ice, Edward ball 
checks are ideal. 
Stainless steel 
ball is mated to 
seat. 


Design of small 
Edward checks 
permits use in 
either horizontal 
or vertical lines. 
uilt in sizes 
down to |, in. 


AVAILABLE IN HORIZONTAL ANGLE VERTICAL | 


Another Product 
alves, 


A REQUEST ON YOUR COMPANY LETTERHEAD 


EAST 


Subsidiary of ROCKWELL MANUFACTURING COMPANY 


CHICAGO, INDIANA 
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IDEAS TO SOLVE PROBLEMS 


POWER ENGINEERS’ NOTEBOOK 


PLANT-TESTED 


OF DESIGN, OPERATION AND MAINTENANCE 


Boiler feed 
pump 


Steam from turbine bleed points 


PULVERIZER-FEEDER HOPPER SOLVES COAL-ARCHING PROBLEM 


WHENEVER OUR RAIL SHIPMENTS of coal 
are interrupted we have to use coal 
from our outside pile that is wet and 
often frozen. We have had considerable 
trouble with this coal arching in the 
bunker outlets. These bunkers supply 
feeders for our pulverizers. Bunker out- 
lets were fitted with 10-in. gates and 
pipes at their discharge outlets. 

In surveying the general arrangement 
we found, the bunker outlets were ac- 
tually 20x20 in., compared with the 
10-in. gates and pipes. We tore out the 
latter two items and substituted a 20x20- 
in. square pipe, flaring out toward its 
lower discharge end, as in the sketch. 
We fitted the feeder inlet with a large 
hopper, open at the top. It holds about 


OuR COAL PULVERIZERS operate best 
under a negative pressure of about 2 in. 
of water. This, naturally, places a pres- 
sure differential across our coal feeders. 
Whenever we ran fine coal we had 
trouble because it sifted past the spring- 
loaded throat apron. This could be 
stopped only by taking the negative 
pressure off the mills with resulting 
poorer operation. 

To maintain negative-pressure opera- 
tion we decided to remove the pressure 


BOILER WATER BUFFERS FEEDWATER IN HIGH-PRESSURE HEATER 


For SEVEN YEARS we have had iron- 
oxide deposits in our 400-psig boiler 
drum. The oxide came from the closed 
feedwater heaters, boiler feed pump 
and feed piping. The water was low 
in oxygen but a low pH caused the cor- 
rosion. To raise the pH we buffered the 
feedwater with boiler water. 

Boiler water was taken from the 
drum through a muffled orifice and dis- 
charged into the high-pressure heater 
shell. Dotted line in the sketch shows 
the path taken by the buffering water 
through the feed-heating system. By 
introducing the water as shown the in- 


IMPROVES COAL-MILL FEEDER CONTROL 


a 10-min supply of coal. The picture 
shows a truck rear-view mirror at the 
top of the square pipe through which 
the firemen can see the coal in the 
hopper. 

This alteration has greatly reduced 
the arching because of the greater span 
over which the coal must pack. In ad- 
dition, the feeder hopper contains an 
ample coal supply so the operator has 
enough time to break up the arching 
when it does occur. 

We find that lack of a coal gate at the 
bunker discharge is of no consequence. 
The sliding gate over the star wheel of 
the feeder gives all the control we need 
over coal flow. 


AR Eastcorr Princeton, B. C. 


drop across the feeder by installing a 
balance pipe around it. We cut suit- 
able openings in coal pipe and feeder 
case, and installed a gooseneck connec- 
tion as in the sketch. Lowest point in 
the gooseneck is about two inches above 
the highest point in the coal-pipe open- 
ing. This prevents any coal bypassing 
the feeder, but freely passes air flow 
induced by the mill negative pressure. 
We have no trouble now. 

J A Swanson Princeton, B. C. 


termediate-pressure heater, boiler feed 
pumps, high-pressure heater and piping 
are protected. 

All boiler-water energy remains with- 
in the plant system with no need for 
extra fuel. The only energy cost is the 
small additional amount for pumping 
through the heater condensate lines. 

We calibrated the muffled orifice for 
full load, and do not change it for light 
loads. We always keep the pH in the 
boiler drum at a safe level, so there is 
no need for changing flow. 

LR Anperson Albert Lea, Minn. 
(Continued on page 128) 
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A FEW REPRESENTATIVE USERS” 


OF YARWAY PLIOW-OFF VALVES 


Ghee. Mominaiing Co. Anmaur 
& Co. Duke Power Cie. + Bethiohea: Sieel 
Kodel Co. + Pema, Power & Light Ci, ¥ 


Lever Bros. (fe. Gee & Ce, 


Phelps Oolge Corp, 


Unit Tendum 
Valve 
for pressures 
wp te 1500 pal. 


TIGHT! STRONG! for even 
toughest blow-down requirements 


The Yarway Unit Tandem Blow-Off Valve meets the 
most demanding requirements for boiler blow-down 
or drain service. 


It’s drop-tight—and rugged enough to withstand the 
severe punishment of regular or emergency blow-down 
under pressure, or periodic acid wash. 


Two Yarway Stellite-Seat Hard-Seat Valves or a Hard- 
Seat (blowing) and Seatless (sealing) Valve are 


YAR WAY 


POWER 


combined in a one-piece forged-steel body. Designed 
for pressures up to 2500 psi. 


It is significant that more than 4 out of 5 high pressure 
boiler plants use Yarway Blow-Off Valves. 


For more facts, see Yarway Bulletin B-432. 
YARNALL-WARING COMPANY 


100 Mermaid Avenue, Philadelphia 18, Pa. 
Branch Offices in Principal Cities 
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POWER ENGINEERS’ NOTEBOOK 


(Continued from page 126) 


Fan-drive turbines Fon-drive turbines 


5-psig header 3O-psig header 


Softener 


Reducing valve--» 30 Reducing valve --*; 


5-psig header 


CHANGING HEAT-BALANCE LAYOUT ELIMINATES WASTE STEAM 


| We HAVE BOTH FORCED-DRAFT and in- phere causing a considerabl> fuel loss. OK, we renozzled the turbines by in- 


duced-draft fans on our boilers. They 
have dual drives, electric 
) steam turbine on the same shaft. These 
‘turbines exhaust into a 5-psig header 
that supplies a feedwater heater and 
_ water softener. The original hookup is 
shown in the left-hand sketch, above. 
Stoker-turbines and boiler-feed turbines 
furnish the bulk of the 5-psig steam 
through the lower header. Whenever 
/we had to repair a fan motor and run 
‘the turbine, or run a fan at low load 
'with the turbines, we had an excess of 
steam that was discharged to atmos- 


motor and 


Our 30-psig line supplLes our low- 
pressure process and heating. The steam 
comes from reducing valves and the ex- 
baust of our steam-driven compressors. 
Excess pressure on the 5-psig system 
occurred often enough to warrant taking 
steps to correct the steam wastage. 
After studying the setup we concluded 
the cheapest way lay in altering tle 
turbines on the fan drives to exhaust at 
30 psig instead of 5 psig. We checked 
with the manufacturers on the ability 
of these units to withstand the higher 
exhaust pressure. After receiving their 


ADJUSTABLE-LEVEL 


PLATE SOLVES TANK MEASURING PROBLEM 


creasing their cross-sectional area and 
increasing the pitch. This was neces- 
sary to develop the same shaft speed 
with the lower available pressure drop. 
that is, by increasing the steam flow. 

We also changed the piping hookup 
as shown in the right-hand sketch. At 
the same time we made appropriate 
changes in relief-valve settings. Now we 
have eliminated 5-psig discharge to 
atmosphere to maintain steady feed- 
water temperature at all loads. We can 
also use our fan turbines at will. 

A Rockin Chicago, /Il 


Thiet ; IN OUR INDUSTRIAL PLANT we have sev- in. above tank bottom. Tightening up- 
volve ~~ eral outdoor fuel-oil storage tanks. Con- _ per nuts kept the plate in place. Careful 
Foals | eenuring tepe tents are regularly measured by drop- checks were made to see that plate leca- 
ping a metal tape through the “thief” tions were alike in all tanks. This made 
7 ~Vertical storage valve. A heavy plumb bob on the end it easy to correct for discrepancy by 
of the tape keeps it vertical during having the base above true tank bottom. 
measurements. Several years use of these plates has 
| Over a period of years we noticed shown that tank measurements are more 
4 increasing disagreement between fuel- accurate and bottom corrosion has less- 
oil delivery bills and tank measure- ened considerably. 
ments. On draining and inspecting each Tyter G Hicks Summit, N. Y. 
tank, when opportunity offered, we dis- 
covered the bottoms had buckled as a 
result of poor installation. In addition. 
severe corrosion of the tank bottoms The Editors Invite Contributions 
had occurred directly under the thief 
valves, where plumb bob struck the one of those professional tricks you 
metal. To make more uniform measure- have used in your plant. Power 
ments and reduce corrosion from pit- pays $20 for each item published 
ting, we installed in each tank the gage here on problems in design, opera- 
4 plate shown in the sketch. Plates were tion and maintenance. Your con- 
made from scrap steel, 12x12x 14 in. tribution need be in rough form only 
| Four threaded supports, each with two —just set down all facts with 
hi nuts, were welded to the bottom. They sketches = pencil. We will do any 
editing that is needed. 
| support the plate at each corner. 
| Top of plate was leveled at about 1% 
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SUNVIS 900 OILS 


are good for the life of your turbines 


Continuous, efficient turbine operation. 
That’s what Sunvis 900 Oils provide. They 
do not form the sludges, gums, resins, var- 
nishes, or corrosive products that clog lines 
and attack precision-fitted parts. They do 
not permit rust formation, and they prevent 
the corrosion that pits and eats away metal. 


Quality-wise, they are unsurpassed. Ex- 
perience shows that under normal operating 
conditions Sunvis 900 Oils are good for the 
life of your turbines. For complete informa- 


‘tion, call or write your nearest Sun Office. 


SUN OIL COMPANY « Philadelphia 3, Pa. 


In Canada: Sun Oil Company, Ltd., Toronto and Montreal 


SUN PETROLEUM PRODUCTS 


“JOB PROVED” IN EVERY INDUSTRY 
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PROBLEMS FROM THE PLANT 


WE ARE AT THE PLANNING STAGE on 
a new heating boiler to burn waste 
wood and fuel oil. Dry-wood - shav- 
ings and spruce and jack-pine shred- 
dings will account for up to 20% of 
total fuel required. Remainder will 
be bunker C oil. Boiler will have a 
dutch-oven setting with the oil burner 
placed in the bridgewall. 

Our proposed packaged - type. 
waterwall boiler will have a nominal 
rating of 8000 lb per hr. It will be de- 
+ signed to work at 200% of nominal 
rating in winter, to produce 12,000 
Ib of steam at 80- to 100-psi work- 
ing steam pressure. 


accompanied by sketches or 


THIS MONTH'S QUESTION 
Can We Burn Waste Wood and Bunker C? 


Exercise your engineering wits by submitting answers to this question, 
tresh from the plant. Suitable material will be paid for; answers 
hast 


Now here’s our problem. We hear 
it is unwise to combine wood and 
oil fuels in one boiler. Reason given 
is we may get a deposit of fused 
wood-ash on the convector tubes at 
points where temperatures may be 
higher than average. 

We certainly will value the opin- 
ion and experience of Power’s 
readers on whether we are running 
a risk in combining these fuels. Then, 
again, is there any more likelihood 
of these deposits forming with the 
oil and wood combination than with 
the combination of nut slack coal 
and wood fuels?-—-WH 


phs c d additional pay 


Can 25-Cycle Motor 


Be Used on 60 Cycles? 


} 
: (This question from the March issue is 
; followed by best answers from readers.) 


| We are considering buying used 25-cycle 
} motors and power transformers. Nat- 
turally our plant has a 60-cycle system. 
| We can make good use of this equip- 
/ ment, if it is practical to convert both 
’ motors and transformers for use at the 
higher frequency. This 25-cycle equip- 
ment would fit into our setup only if it 
could be reconnected or rewound for 
60-cycle operation. We have ruled out 
the use of a frequency changer as im- 
practical in our case. 


That brings up the first question: 
Can this equipment be used on 60 cycles 
merely by reconnecting the coil groups 
(for a motor) or does it call for a com- 
plete rewind? If rewinding is the answer 
will the hp rating remain the same? 
What about speed, frequency and ef- 
ficiency? Will the motor operate at the 
same pf under new conditions? 


Perhaps some of Power’s older 
readers have run into this problem and 
found a practical solution. At any rate 
we are holding off buying till we get an 
experienced slant.—LT 
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Readers Answer the March Question 


It Works: We Did It 


For YEARS WE USED 25-cycle equipment 
on our 30-cyele system. Then back in 
1926, we changed over to 60-cycle. We 
have been and are using about 200 
transformers, rated at 25 cycles, 2400 
to 120/240 v, on our 60-cycle system. 
They have been entirely satisfactory. 

Before changing over we checked 
with the manufacturer. He claimed 
voltage regulation would double with 
the units in 60-cycle operation. But we 
have never run into this trouble. 

On the motor side, our experience 
shows small motors should be rewound 
before going to higher frequency. This 
is necessary since windings generally 
cannot be reconnected. But we recon- 
nected coils on the big fellows that 
normally ran at 750 rpm or below. 
What we did was simply parallel the 
coils, eliminating need for increasing 
voltage in proportion to frequency. But 
LT should be mighty careful to check 
whether the rotor can stand the in- 
creased speed. Even now we have many 
of these reconnected motors in service. 
which means they’ve been OK for some 
24 vears. 

We rewound those units that couldn’t 
be used- at the increased speeds. This 
was done at a considerable saving over 


the cost of new equipment. And pf has 
been only a few percent lower than 
with comparable new motors. 

We did change the no-voltage release 
and contactor coils on motor-starting 
equipment. A little juggling was in 
order to match correct starters with the 
reconnected motors operating at the 
new, higher hp. 

Here’s an interesting sidelight. In 
one of our plants, both 30 and 60 cycle 
are available. By changing from 240 v, 
60 cycles, to 120 v, 30 cycles, we operate 
motors successfully at two speeds. This 
is a stoker-drive application. 

Lioyp F Jaynes Canon City, Colo. 


Match Motors to Load 


LT’s 25-cycLe MoTOR can be used on 
60 cycles without any changes, but per- 
formance is far different from name- 
plate rating. If the 60-cycle voltage is 
the same as rated 25-cycle voltage, note 
following effects: No-load speed is al- 
most 2.4 times higher; starting and 
break-down torque are about 12.4 
times the 25-cycle hp; full-load speed 
is slightly less than 2.4 times the rated 
25-cycle full-load speed; pf and ef- 
ficiency drop by a few points. 

If motors are rated at 440 or higher, 
it is not advisable to operate at twice 
normal voltage. Same effect can be had 
by reconnecting the coils; for instance, 
from 2-series star at 25 cycles to 2- 
parallel star at 60 cycles. Any good 
motor-rewind shop should make ‘the 
foregoing changes. Check if bearings 
can operate safely at the new higher 
speed. 

But LT should view the problem for 
applying the motors: What voltage is 
available? What speeds are required? 
What kind of load is to be driven (this 
determines starting and pullout tor- 
ques)? How much _ horsepower is 
needed? Will duty cycle be constant, 
short time or intermittent? Make a load 
and available motor tabulation with all 
characteristics of each. Then, keeping 
in mind the way motor characteristics 
change with frequency, as outlined 
above, LT can determine which motors 
come closest to suiting which load. This 
can be either without change or by 
reconnection as mentioned above. 

Next step: Consider complete rewind 
jobs on the motors that cannot be 
matched to any load. If speed, torque 
and hp requirements are not too critical, 
it may be possible to devise a winding 
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Keeping Your Plant Efficiency Out of Balance? 


ret 


Today, as always, costs (hidden or otherwise) are a prime factor 
in shaping plant operating efficiency. And it’s obvious that when 
efficiency sags, plant operating costs go out of balance. How, 


then, can you best control this “economic see-saw”? 


Since water conditioning is a necessary part of efficient plani 
operation, why not seek ways to make every dollar work harder 
with the use of a correct water conditioning service designed 

to help you keep your plant functioning on the profit side 


year in and year out. ’ 


If the results you are presently obtaining are not entirely satisfactory, 
let us explain how the BETZ specialized water conditioning 

service can benefit you. W. H. & L. D. BETZ, Gillingham & Worth 
Streets, Philadelphia 24, Pa. In Canada: BETZ Laboratories 


Limited, Montreal 1}. 
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for each motor to be used. If pulleys 
or gearboxes can be introduced between 
motor and load to obtain desired speed, 
problem of designing the desired torque 
into the winding is simplified. 

No changes are necessary in operat- 
ing 25-cycle transformers at 60 cycles; 
that is, provided voltage is not increased. 
Efficiency is somewhat improved at the 
higher frequency, but’ voltage regula- 
tion is poorer, because of the greater 
reactance of windings. 

Norton Savace Dearborn, Mich. 


Buy Used 60-Cycle Motors 


LT CAN operate 25-cycle motors and 
transformers on 60-cycle lines but he'll 
be wise if he thinks twice before buying. 
I’ve converted motors from 25 to 60 
cycles several times and find straight 
60-cycle equipment, purchased new or 
used, is easier and safer. 

Take a 10-hp motor with 1000-rpm 
rated speed at 25 cycles as an example. 
Speed at 60 cycles is 60/25(1000) = 
2400 rpm. If applied voltage is jacked 


ORIGINAL 
CONNECTION... 


2200 ------ 
25 cps 
e 


USING 25-CYCLE MOTORS for 60- 

ycle service it is necessary to weigh 
changeover cost, lower efficiencies and 
changed ratings against the cost of 
motors designed expressly for 60-cycle 

In a given 3-phase ac motor it is 
dé@sirable to have the same current flow- 
ing through each coil group for a given 
load regardless of voltage or frequency 
change. When a 25-cycle motor is to 
operate on 60 cycles a connection may 
be selected that would increase the volt- 
age across each coil group about 60 — 
25, or 2.4 times. This would hold about 
the same current in each of the coil 
groups. Reasoning can be justified since 
coil reactance is proportional to fre- 
quency. 

As an example, consider connecting 
a 750-rpm 25-cycle 220-v 3-phase single- 
circuit Y motor on 220 vy, 60 cycles. One 
solution is to reconnect the windings 
two circuit Y. Coil-group voltage is then 
in ratio of 2:1. Synchronous speed is 
1800 rpm; see sketch above. 

Since hp varies directly with speed, 
the hp of our motor is about doubled. 
Limiting factor in a conversion of this 
type is the effect of increased rotor 
speed and core loss. If the rotor speed 
becomes appreciably more than 7500 
fpm, the manufacturer should approve 
the increased speed. Since the hp rating 
is increased and load remains the same, 
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RECONNECTED 
2-CIRCUIT YOR... DELTA 


STRAIGHT 


---~--/968 y---- 
Can be operated on 
208 v, 60 cps 


60 cycles 


Hold Current Constant Through Coil Groups 


the motor necessarily operates at lower 
pf. Above method is perhaps the sim- 
plest way to convert a 25-cycle motor 
to 60 cycles. 

A 25-cycle unit generally has greater 
starting torque before connecting to 
60 cycles than after. This drawback can 
be reduced by machining the end rings 
on the squirrel-cage rotor. Rotor resist- 
ance will increase, and hence torque. 

Here’s how to hold hp roughly con- 
stant. Since torque varies as voltage- 
squared, about the same hp can be 
maintained by making E vary as (fi: + 
fe). In this case fi is the new frequency 
and fe the old. Therefore E varies as 
(60 —- 25) or 1.55 times original volt- 
age. This can usually be accomplished 
by changing from star to delta-winding 
connection, and reducing applied volt- 
age. For example, a star-connected 25- 
cycle 220-v motor can be reconnected 
delta and operated on 208 v, 60 cycles. 
Similarily a 25-cycle 550-v motor can be 
made to operate on 440 v, 60 cycles. 
This type conversion is shown above. 

If LT wants to hold speed somewhat 
close to the original he must change the 
number of poles. For example, 25-cycle 
2-pole 1500-rpm motor can be regrouped 
to operate on 60 cycles at 1800 rpm. It 
is then a 4-pole motor. Regrouping on 
some motors is mighty tough. So you 
may have to accept a 2:1 speed change. 

G O Etuiorr Ontario, Canada 


up to correspond with frequency (2.4 
times voltage at 25 cycles), core flux 
and coil current are the same. Power is 
then directly proportional to speed, or 
10(2400/1000) or 24 hp. Pf decreases 
somewhat since motor reactance has in- 
creased. Windage and hysteresis losses 
are somewhat higher, but not large 
enough to affect operation seriously. 
Motor cooling is naturally better at 
higher speed. 

When increasing motor frequency, it 
is generally desirable to keep speed 
about the same. To maintain constant 
speed, change number of poles in stator 
winding. With a frequency change from 
25 to 60 cycles, number of poles is 
usually doubled. It is difficult to get 
the same speed at the higher frequency 
without using gears or pulleys. LT will 
probably run into increased vibration 
if he uses a higher rotor speed. This re- 
sults from greater windage resistance 
or improper distribution of coils in the 
stator winding. 

Transformers designed for 25-cycle 
service are much larger than 60-cycle 
units with the same output. LT cannot, 
safely parallel his 25-cycle transformers 
with 60-cycle units and expect proper 
load division. But if transformers are 
not banked with 60-cycle units, they are 
better adapted to frequency change than 
motors. Copper losses remain almost 
constant, iron losses decrease, and re- 
actance increases. With unity pf, sec- 
ondary voltage remains almost the same 
as on 25 cycles. 

As LT can see from this discussion, 
he'll have plenty of problems before 
his 25-cycle equipment is operating 
reliably on the 60-cycle mains. Unless 
he gets 25-cycle equipment at very 
low cost, he'll be better off buying 60- 
evele units. 

Rozert K Courier Summit, N.Y. 


Well, Maybe... 


MAJOR HURDLE is difference in motor 
speeds. This means pole, pulley or 
gearing change if output speed must be 
held constant. 


Here’s pole-speed-frequency relation: | 


Rpmat Rpm at 
Poles 25 cycles 60 cycles 
2 1500 3600 
4 750 1800 
6 500 1200 
8 375 900 
10 300 720 


But before going to a higher speed, 
make sure rotor will stand up under it. 
Remember, centrifugal stresses increase 
as square of speed. 

I've found that manufacturers dis- 
courage operation of 25-cycle equipment 

(Continued on page 168) 
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The 1949 addition to Gilbert Sta- 
tion of the New Jersey Power & 
light Co., Milford, N. J. All piping 
fabrication in this new plant was 
supplied and erected by Benjamin 
F. Show Company. Specifications: 
One 60,000/66,000 KW Turbine. 
One 650,000 Ibs. per hr. Steam 
Boiler — operated af 1265 psi., 
950°F. Gilbert Associates Inc. of 
Reading, Penna., Engineers. 


June 


to Shaw’s outstanding technical skill 


and care in testing and checking every step of production. 
Dependably — because of Shaw's know-how and meticulous 
analysis of each individual contract. Quickly —through im- 
proved production-line techniques and reliable conform- 


ance with delivery dates. 


Benjamin F. Shaw Company is qualified to pre-fabricate and 


erect piping throughout the World. 


the 
A 4 | 
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| 2RENIJAMIN F. SH AW company al 
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TECHNICAL BRIEFS 


ENGINEERING DEVELOPMENT 


HERE 
ABROAD DIGESTED FOR BUSY POWER MEN 


AND 


REVIEWED IN THIS ISSUE 


POWER-PLANT DESIGN: Developments in High-Temperature 
and Reheat Turbine-Generators @ Trends in Modern Steam- 


Plant Design @ Basic Factors of Steam-Power Station Design @ 


Electric-Power Distribution 


Systems 


WATER TREATMENT: Experimental Studies of lron-Oxide 


for 


Industrial Plants 


BOILER DESIGN: The Dual-Circulation Boiler: Its Design and 
Operation for High Makeup Service 


ELECTRICITY: Design and Test of Electronic Exciters @ 


Large Electronic De Motor Drives in Industry @ Liquid Cool- 


Deposits in Boilers @ Steel, Heat and Water: Localized For- 


mation of Magnetic Iron Oxide in Power 


lron-Oxide Scale in a 420-Psi Boiler @ Prevention of Black 


Iron Oxides Following Chemical Cleaning 


Boilers @ Magnetic 


200 
++ Double flow 
199 t Triple flow — 
Mox size of ingle flow | 
2 8 single-shaft units mI T 
20 f Now 
3,600 7/8000 
|,600°% 
1,400 = 
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> 600 3 
5 300} Steam pressure ~ 400 
500 > 
400 Total temp. ot throttle ls 
Age of cast steel 2 
Condensing turbine heat rate 81-120 
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Progress of higher steam conditions has been closely related to metallurgical 
developments. Carbon molybdenum and chrome molybdenum steels are recent 


Power-Plant Design 


DeveLopMents IN HicH-TEMPERATURE 
AND Reneat  ‘Turpine-GeNERATOR 
Units, by J R Carlson, Westinghouse 
Electric Corp. Progress of higher steam 
conditions has been closely related to 
metallurgical developments, Fig. 1. 
Along with the development of newer 
metals — carbon molybdenum and 
chrome molybdenum steels—there has 
been an advancement of longer low- 
pressure end blades for 3600-rpm con- 
densing turbines. Early concern about 
the operating life of these blades, called 
on to run at top speeds of over 850 
mph, has been answered. Checks have 
been made on blades that have up to 
12 years’ duty and they show remark- 
able freedom from wear. 
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First turbine using a 23-in. blade was 
a 100,000-kw unit for Huntley No. 2 
Station of the Niagara-Mohawk Power 
Co. Next step after this installation was 
the use of steam at 1000 F with inlet 
pressure of 1650 psig. 

Additional gains in thermal efficiency 
(about 1.3%) came from advancing 
steam temperatures to 1050 F. Parts in 
contact with 1050-F steam had to be 
of austenitic 18-8 chrome-nickel alloy. 
These parts are throttle valves, steam 
chests, inlet piping, nozzle chambers. 

One serious design problem was 
supporting and joining dissimilar ma- 
terials (ferritic and austenitic) and 
avoiding prohibitive stresses while 
maintaining accurate alignment. A 
double-casing design reduced the bolt- 
ing and thermal problems on both in- 


ing of Ac Turbine-Generators 


SMOKE PREVENTION: Flyash Collection for Small Plants @ 
Field and Laboratory Methods of Air-Pollution Study as Set Up 
in Los Angeles County in California 


ctions for ordering papers are given on page 136 


ner and outer casings. Partially 
expanded steam surrounds the inner 
casing, reducing pressure differential. 

Several installations are described. 
The values of reheat and the single- 
shaft 3600-rpm open turbine-generator 
are discussed. MWP paper. No number. 


Trenps IN Mopern Steam-Piant De- 
sicn, by Paul E Gourden, Ebasco 
Services, Inc. The utility industry prides 
itself, and justly so, on high-quality, 
reliable service. Continuous achieve- 
ment of this service is a difficult job in 
face of mounting investment costs per 
unit of capacity, and increased fuel, 
operating and maintenance expenses, 
as well as limitations on rates for serv- 
ice rendered. 

But while all these factors are diffi- 
cult to live with, they have produced 
a change in the thinking of power- 
plant engineers and designers. This 
thinking has resulted in ideas that make 
possible some interesting economies 
where a specific situation permits their 
application. 

Because of the excellent availability 
record built up by modern boilers, 
they are installed on the basis of one 
per turbine with every assurance that 
they will prove as reliable as the tur- 
bine. In multiple installations no inter- 
connections are used. Both ideas effect 
considerable savings. 

The outdoor plant is another fairly 
recent entry. It offers obvious construc- 
tion savings. MW’P paper. No number. 


Basic Factors or SteAM Power-Sta- 
TION Desicn, by B C Mallory, Stone 
& Webster Engrg Corp. This paper 
presents analyses of studies covering 
basic design features for recent high- 
pressure, high-temperature steam-power 
installations. Behind the analyses is an 
explanation of the designs chosen. 

To reach a suitable design requires 
a detailed investigation of the economics 
POWER - 1950 
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Generating Station “Makes Ends 
with Flexible 
Connectors 


Moisture and mechanical protection, in addition 


to flexibility at terminal connections, were the 
primary considerations for some cables at the 
Public Service Electric and Gas Company, Se- 


waren Generating Station, Sewaren, N. J. To 


meet these requirements American 
Seamless Flexible Metal Tubing 
was chosen by the design engineers 
of this utility. 
American ‘‘Seamless,”’ in addi- 
tion to being 100°% water-tight, has 
several ‘“‘plus’”’ advantages. Align- 
ment ease at rotating units, junc- 
tion boxes and other equipment 
simplifies on-the-job installation. 
Savings in construction costs are an 
added premium obtained along with 
the flexible connection provided. 
American Flexible Metal Hose and American 
Seamless Flexible Metal Tubing are made in 


types for a wide variety of services and condi- 


tions. For information, please address The Amer- 
ican Brass Company, American Metal Hose 
Branch, Waterbury 20, Connecticut. In Canada, 
The Canadian Fairbanks-Morse Co., Ltd. 


wherever connectors must move... 


FLEXIBLE METAL HOSE AND TUBING. 
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of available equipment and a careful 
consideration of probable 
conditions. 

The author produces several charts. 
One shows a comparison between re- 
heat and non-reheat turbines for 1250- 
psi 950-F initial steam, and reheat to 
950 F. The chart indicates return on 
incremental investment for different 
load factors and for different fuel costs. 
While reheat has a cycle efficiency of 
5 to 6% better than a straight-through 
unit at full load, the advantage de- 
creases as load falls off. Several ex- 
amples are cited to show where reheat 


operating 


, does and does not apply. 


4 


Second feature is a comparison be- 
tween “skyscraper ranch-house 
construction.” By this the author means 
fairly low construction with elements 
spread out (ranch house) as against 
elements placed one above the other 
or at raised elevations (skyscraper). 

Next, he reviews the trend of power 
plants to employ one boiler, one tur- 
bine design, elimination of cross con- 
nections, growth of centralized control. 
MWP papers. No number. 


Exectric-Power Disrrisution 
ror Typicat INpusTRIAL PLANTS, by S 
L Chapin, Sargeant and Lundy, engi- 
neers. When planning a distribution 
system for any plant the following basic 
conditions must be considered: (1) type 
of industry (2) amount of load to be 
handled (3) importance of uninter- 
rupted service and (4) plant area. 

With this information on hand a 
study can be made to decide the follow- 
ing: (1) scheme of distribution (2) 
location of distribution centers (3) best 
voltage to use. 

Author has followed the above out- 
line in tackling several types of installa- 
tions. Covered are the problems that 
cropped up in development of the sys- 
tems and the way they were handled. 
A paper-board mill, large educational 
institution and steel mill were taken as 
fitting subjects. 

Conclusion is that each installation 
is an individual problem that defies 
standard formula. Hence the need for 
the basic approach outlined in first 
paragraph. MWP paper. No number. 


Water Treatment 


ExprertMeNTAL Stupies oF TRoN-OxiDE 
Deposits Botters, by Clarence Jack- 
lin and Harris Thompson, National 
Aluminate Corp. lron-oxide deposits in 
steam generators and, in severe cases, 
tube failures from this form of deposit 
have occurred in the field. Some have 
been well reported with recommenda- 
tions for their correction. 

But the biggest problems in knowing 
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TO OBTAIN COMPLETE TEXT 


Material for these abstracts comes 
from one of the following sources: 

American Institute of Electrical En- 
gineers, winter general meeting, New 
York, N. Y. Jan 30-Feb 3, 1950. Papers 
are identified by initials AlEE. Obtain- 
able through AIEE, 29 W 39th St, New 
York 18, N.Y. 

Midwest Power Conference, annual 
meeting, Chicago, Ill. April 5-7, 1950. 
Papers are identified by initials MWP. 
Obtainable in proceedings ($3) from 
E R Whitehead, Secy, Illinois Institute 
of Technology, 3300 Federal St, Chi- 
cago 16, 

American Society of Mechanical En- 
gineers, spring meeting, Washington, 
D. C. April 12-14, 1950. Papers are 
identified by initials ASME. Obtuinable 
through ASME, 29 W 39th St, New 
York 18, N. Y. 


what happens in the field are (1) oc- 
currence of unavoidable variations in 
operating conditions and (2) control 
of all factors at the desired level while 
varying the single factor under study. 

An indication of the need for isolat- 
ing the factors is the questions that 
exist on how iron-oxide deposits occur. 
Some believe iron enters the boiler with 
feedwater and then adheres. Others 
say it is iron corroded from any area 
in the boiler and carried by circulation 
to a high heat-transfer spot and de- 
posited there. Still others claim the 
deposits occur solely as a result of high 
heat transfer. 

Further, it is desirable to know 
whether rapid attack and failure re- 
sults from the insulating action of the 
deposits, firing conditions that produce 
intermittent or continuous water-starved 
areas with resulting concentration of 
boiler-water solids at the metal heat- 
transfer surface, or a combination of 
deposits and high heat transfer. 

The author describes investigations 
to answer these questions from labora- 
tory research. Equipment used, meth- 
ods of heating and test conditions are 
outlined. Test results are also given. 
VWP paper. No number. 


Street, Heat ano Water: Locauizep 
Formation oF Macnetic Iron Oxipt 
in Power Boirers, by H M Rivers and 
W M Sonnett, Hall Laboratories, Inc 
Iron in contact with boiler water tends 
to corrode spontaneously. Water decom 
poses in the process, liberating hydro 
gen gas and producing magnetic iron 
oxide (Fe,0,) as the main corrosion 
product. Because it is very insoluble 


the iron oxide normally precipitates 

irectly on the metal to form a tightly 
adherent barrier that stops further cor- 
rosion. 

Prevention of corrosion in boilers is 
mainly a problem of keeping the natural 
oxide coating intact. If corrosion de- 
velops the protective film has appar- 
ently broken down. Mechanical, chem- 
ical or other factors may cause the 
trouble. 

Erosion or sudden temperature 
changes illustrate physical or mechani- 
cal causes. Dissolved oxygen, galvanic 
forces set up by porous or lightly ad- 
herent deposits, strong concentration of 
boiler-water caustic, exposure to super- 
heated steam at very high temperatures 
are examples of chemical causes. 

This paper presents case histories of 
four types of corrosion attacks: con- 
centrating film corrosion, attack under 
adherent deposits, hydrogen damage, 
gouging caused by steam blanketing. 
Other types are mentioned, all care- 
fully selected to develop a coherent 
picture of corrosion mechanisms re- 
sponsible for localized formation of 
magnetic iron oxide in power boilers. 
VMWP paper. No number. 


Macnetic Iron-Oxipe SCALE IN A 420- 
Pst Botter, by John H Moore, Otter 
Tail Power Co. The phenomenon of 
magnetic iron-oxide and copper scale 
deposits has not been common in boil- 
ers operating under 600 psig. The au- 
thor’s company, however, experienced 
this phenomenon at 420 psig. 

Condensate and feedwater system at 
this plant is a closed one, originally 
designed with no deaeration other than 
chat in the main condenser. Raw water 
comes from the Otter Tail River through 
a system of lakes and man-made chan- 
nels that aerate the water. Heavy 
growths of weeds and grass contami- 
nate the water with gases from decay- 
ing algae growths. Traces of ammonia 
and silica are also found. 

The station went into service Aug 31, 
1948. The unit operated as constantly 
as possible--72°% average capacity fac- 
tor for months ending April 30, 1949. 

Magnetic iron-oxide traces showed up 
in the blowdown by late fall of 1948. 
and kept increasing. But nothing was 
done in the hope the whole problem 
could be solved during the scheduled 
June outage. On May 10 a tube leak 
developed. followed the next day by 
another and a blister on a third tube. 

When the unit was pulled out of 
service, deposits were found in all side 
waterwall tubes at the lower ends. So 
all side and rear walls were turbined. 
The author discusses the steps taken 
at this time and after the June outage. 

(Continued on page 138) 
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JM- 3000 BRICK 

J M-28 BRICK 
JM-26 BRICK OR FIREBLOK 
SiL-O-CEL SUPER BRICK 


J-M LW. FIRECRETE ® 
J M-23 BRICK OR FIREBLOK 


JM-20 BRICK OR FIREBLOK " 


J M- 1620 BRICK OR FIREBLOK | 
SiL-O-CEL C-22 BRICK 
INSULATING FILLS 
SUPEREX 
INSULATING CEMENTS 


-3 CONCRETE 


$iL-O-CEL 
NATURAL BRICK 


BANROC 


MARINITE © 


fine: 
ASBESTO- 
SPONGE 
FELTEO 


85% 
MAGNESI 
©©.9, 


@ © © 
©@.@ ZEROLITE 
( -SHRUNK WOOL 
HAIR FELT 

©@ @ ROCK CORK 


© ANTI-SWEAT 


@ BACK UP Bl BACK UP AND EXPOSE 
@CASTABLE REFRACTORY. ©) PIPE INSULATION SHEETS GINSULATING 
@insuraring Fis @LAGGInG 


FAHRENHEIT 


Now, you can see at a glance the recom- 
mended insulation for every temperature 
range, from minus 400F to plus 3000F, 

It’s all on this convenient Johns- Manville 
Thermal Insulation Chart x 18”) 
available for hanging in your office or on 
your plant wall. 

Each insulation in this group of Johns- 
Manville products is tailor-made to do a 
specific type of job best. And, as part of the 
Johns- Manville Insulation Service, special- 
ists are available to help you with present 
insulation problems... or with those con- 
nected with future plans. 

By having these men select and apply 
Johns- Manville insulations, you will be deal- 
ing with men who have grown up in the 
business. You'll find that it will pay, in the 
long run, to have these experts help you... be- 
cause they have to their credi? more man-hours 
of insulation application experience than all 
other similar types of organizations combined. 

For your copy of this chart, just fillin and 
mail the coupon below. 


Johns-Manville 

Box 290 

New York 16, N. Y. 

Please send me copy of Johns-Manville Insu- 
lation Chart IN-6D. 


Name 
Title 
Company 
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scribed and discussed. The author 
els that their magnetic iron-oxide scale 
-- had their origin in this part 
the system. MWP paper. No number. 


be addition, the pre-boiler system is 


REVENTION OF Biack Iron-Oxive De- 
sits FoLttowinc Cuemicat CLEAN- 
inc, by P H Cardwell, Dowell Inc. After 
formal procedure for acid-washing of 
boilers for removing iron oxides 
and sludge, a black iron-oxide film has 
een found on the internal surfaces. 
This film seems to form from contact 
with air during the drainage step for 
cleaning, alkaline wash and rinse. 
This paper reports investigations to 
find ways of preventing the iron-oxide- 
film formation. Sections of boiler tubes 
cut into rings were cleaned in acetone 
and suspended in acid, alkali and rinse 
solutions to simulate, as closely as pos- 
sible, the usual method used to acid- 
clean a boiler. In the second test all 
solutions were drained by displacing 
them with water to prevent the metal 
coming in contact with air. Third test 
used nitrogen as the displacing fluid to 
keep air away from the metal. 
Another series of tests investigated 
the value of various chemicals that 
would remove the iron-oxide film follow- 
ing the water rinse. The paper con- 
tains several tables showing the results 
of numerous laboratory tests, as well 
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as actual cleaning operations on boilers 


in the field. MWP paper. No number. 


Boiler Design 


Boiter: Its 
Desicn AND Operation, by R A Loren- 
zini, Foster-Wheeler Corp. The dual- 
circulation boiler grew out of the need 
to use high-pressure boilers where make- 
up ran high. Despite the unfavorable 
feedwater condition, industrial plants 
in particular were anxious to reap the 
advantages of steam generation at high 
pressures and temperatures. Dual-circu- 
lation boiler permits a maintenance of 
low concentration for any given blow- 
down in that section of the boiler most 
intensely heated which releases steam. 

This new-design boiler employs the 
principle of stage evaporation. Two 
separate heat-absorbing sections are 
provided, Fig. 2. Each has its own in- 
dependent circulating system. This is 
the same as two separate boilers in one 
setting where blowdown from one sec- 
tion constitutes the feed for the second. 

In the first or primary section, con- 
centration is maintained at a much 
lower value than in the secondary one. 
So even when concentration in feed- 
water and makeup runs high, the pri- 
mary or center section can be safely 
placed under high rates of heat absorp- 
tion, much higher than in the secondary. 


Duol-circulation boiler, left, 
evaporation, using two separate heat-absorbing sections 


boiler output s 


Concentration in separate sections depends on steam gen- 
erated, amount of blowdown. Graph shows allowable ratio 


employs principle of stage 


Ratio of concentration in the two sec- 
tions depends on the amount oi steam 
generated in each section and the 
amount of blowdown from the second- 
ary section. Fig. 3 shows a graphical 
representation of concentration ratios 
for various proportions of secondary- 
section steam-generation and boiler out- 
put, and for different rate of blowdown 
from the unit. This graph shows that 
for ratios of steam generation ranging 
from 0.2 to .4, as customarily happens, 
concentration in the high-duty section 
is not greatly affected by changes in 
blowdown rates. This is a most de- 
sirable feature and makes precise con- 
trol of blowdown unnecessary. 

The author continues to discuss the 
design features of the new unit and its 
operation and performance. A number 
of excellent illustrations showing both 
test and operating data are supplied. 
MWP paper. No number. 


Electricity 


Desicn AND Test oF Exectronic Ex- 
ciTers SupPLieD From ComMon-SHAFT 
Daiven Generators, by A P Colaiaco, 
A A Johnson and J E Reilly, Westing- 
house Electric Corp. Rectifier tubes 
have demonstrated their reliability from 
many years’ service in industrial ap- 
plication and, to a limited extent, on 
(Continued on page 158) 
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1 FOR HIGH PRESSURE SERVICE — engineers 


® responsible for the design or operation of high 
pressure, high temperature steam plants can specify 
with confidence Armstrong Forged Steel Steam Traps 
to provide completely automatic condensate drainage 
throughout. These traps are “standard” in leading on Se pressures to 2400 
power stations throughout the entire world where SSS 
they are used for draining headers, desuperheaters, 
soot blowers and other drip points at pressures as high 
as 2400 psig! These traps always open when filled 
with condensate and there is no steam loss under no- 
load conditions. Safety and dependability are assured 
through use of modern materials, highest quality No. 3211 trap for 
workmanship and critical inspection. pressures to 250 

j psig, only $14.00. 


Traps with flanged 


? FOR ALL-STEEL INSTALLATIONS — Armstrong 

®@ Forged Steel Traps also ideally meet the 

increasing demand in power plants, refineries and 

general industry for all-steel fittings on lower pressures 

(up to 250 psig) because they are light in weight and Od) fir 

surprisingly low in price. They provide the maximum Wee hS Side inlet cost steel 

in safety, dependability, shock and fire resistance. oe) it trap for pressures 
to 600 psig, screw- 


i ed or flanged con- 
@ FOR COMPLETE DATA ask for the 36-PAGE nections. 
NST ARMSTRONG STEAM TRAP BOOK or see SEES 4 
ROOK 


our catalog in Sweet's. 


. ARMSTRONG MACHINE WORKS 


812 Maple Street, Three Rivers, Michigan 


ARMSTRONG STEAM 
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BUSINESS ITEMS ¢ APPOINTMENTS » FOREIGN FIELDS 
WASHINGTON NOTES ¢ NEW DEVELOPMENTS » CONVENTIONS 


First Gas Turbine Hits U.S. Highways 


World’s first gas-turbine-powered truck successfully underwent road tests at the 


Boeing Airplane Co, Seattle, Wash 


The 200-lb 175-hp unit described in Power 


January 1950, pp 98 to 101, runs a 10-ton truck. J G Holstrom, left, vice-pres, 
Kenworth Motor Truck Corp, and W M Allen, Boeing president, lift one of the units. 


COMING EVENTS 


June 7-9—Wisconsin Power Con- 
ference and Exposition, Schroeder 
Hotel, Milwaukee, Wis. Walter W 
Roock, secy, 3430 W Forest Home Ave, 
Milwaukee 15, Wis. 


June 9-10—New York State Con- 
vention and Power Show, National 
Assn of Power Engineers, Hotel New 
Yorker, New York, N. Y. W G Graepel, 
secy, Long Island Hospital, Brooklyn, 
A 


June 12-16—Oil and Gas Power 
Div, 22nd National Conference and Ex- 
hibit, American Society of Mechanical 
Engineers, Lord Baltimore Hotel, Balti- 
more, Md. O B Schier, secy, ASME, 
29 W 39th St, New York. 


June 19-23—American Society of 
Mechanical Engineers, summer meet- 
ing, Hotel Statler, St. Louis, Mo. O B 
Schier, secy, ASME, 29 W 39th St. 
New York. 


July 17-19—Universal Craftsmen 
Council of Engineers, 46th annua! 
convention, Hotel Statler, Boston, Mass. 
Dudley G Kimball, chairman, 55 Clifton 
St, Boston 25, Mass. 


August 15-19—National Association 
of Power Engineers, 149th annual 
power show and convention, Hotel Jef- 
ferson, St. Louis, Mo. A F Thompson, 
secy, 176 W Adams St, Chicago, Ill. 


& THERE NEED BE no question but that 
Uncle Sam is interested in atmospheric 
pollution after the first government- 
sponsored conference on air pollution 
held in Washington, D. C., May 3-5. This 
conference, officially called the United 
States Technical Conference on Air 
Pollution, was proposed by the Presi- 
dent several months ago. An interde- 
partmental government committee was 
set up by Secretary of the Interior 
Oscar L Chapman, with its chairman, 
Dr L C McCabe, chief of the recently 
established U.S. Bureau of Mines’ Of- 
fice of Air and Stream Pollution. 
About 80 papers were presented. They 
covered all phases of air pollution in- 
cluding its effect on cancer and respira- 
tory diseases. In addition to the scien- 
tific phases. the legal aspects were con- 
sidered and discussed. Seven separate 
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Air Pollution: City, State or Federal Problem? 


panel discussion groups were scheduled. 
They included health, meteorology, in- 
strumentation, equipment, analytical 
methods and_ properties, legislation, 
agriculture. 

Nearly 250 scientists and government 
experts on air pollution convened to 
discuss various problems. 

Among the legal problems was the 
national aspects of atmospheric pollu- 
tion legislation and industrial consider- 
ations of air-pollution regulations. So 
much for federal interest. 

The state of Pennsylvania has started 
a program that may well prove a fore- 
runner of things to come in other states. 
It has placed on the road a mobile 
laboratory, equipped with the necessary 
sampling and testing devices to run on- 
the-spot checks on atmospheric pollu- 
tion in any community in the state. 


This mobile laboratory is a part of 
the new Pennsylvania State Air Pollu- 
tion Div of the Industrial Hygiene Bu- 
reau. The division, according to Gov- 
ernor James H Duff, is to “do everything 
possible to prevent another smog trag- 
edy like the one that claimed the lives 
of 22 persons in and around Donora 
in 1948.” 


1,000,000-Hp Hydro 
Turbine Contract Let 


Recently the Newport News Shipbuilding 
& Dry Dock Co was awarded a contract for 
ten 100,000-hp turbines to be installed in 
the Chief Joseph hydroelectric plant being 
built on the Columbia River in Washington. 
It is about 50 miles below Grand Coulee 
plant, which is now nearing completion 


(Continued on page 204) 
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properly treated boiler water. It represents 
needless waste in several ways... Boiler down 
time... Overheated drum and rivet metal... 
Loss of heat transfer efficiency... Sluggish response to load 
changes. 

Since the scale was removed, The Nalco System has kept the 
boiler clean-to-metal and corrosion-free continuously — and 
economically. Where conditions require uninterrupted boiler 
operation, The Nalco System can also be utilized to remove old 
scale, as well as prevent new deposits. Either way, The Nalco 
System is your assurance of permanent water treatment results. 
Write for prompt action on your problems. 


Tuis “desert” was formed under water —im- 
b ; 


y 


Rectangle in small photo shows area of scale 
sample in large illustration. “Hills” are scale- 
covered rivet heads. Approximote size of 
sample: 7° x 5°. Nalco Laboratory photo. 


NATIONAL ALUMINATE 
CORPORATION 
6222 West 66th Place 
Chicago 38, Illinois 


Canadian inquiries should be 
addressed to Alchem Limited, 
Burlington, Ontario 


SYSTEM . Serving Industry through Practical Applied Science 
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ECAUSE Of its superior electrical and heat 

conductivity, Revere Bus Bar is your logical 
choice for bus connections, switch and panel 
boards, circuit breakers and power feed systems 
in general. No other commercial metal ap- 
proaches electrolytic copper in its ability to carry 
electricity. Having the highest thermal conduc- 
tivity of any commercial metal, copper offers the 
greatest ease of cooling. Furthermore, joints of 
high electrical conductivity are readily made by 
soldering, brazing, or bolting. Because of its low 
coefficient of thermal expansion, copper bus bar 
minimizes design difficulties in providing for 
changes in length due to temperature changes. 
An added advantage: high scrap value of the 
metal when plant changes necessitate a new 
system of buses. For information on Revere Bus 
Bar, consult the nearest Revere Sales Office. 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md. ; Chicago, Detroit, Mich.; Los Angeles 


and Riverside, Calif.; New Bedford, Mass.; Rome, N. 


Y. 


Sales Offices in Principal Cities, Distributors Everywhere. 
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with an exclusive new design Gronze Gate Vane 


that assures smooth action, 


positive closure, and longer life 


In thenew Jenkins SWINGTITE Fast-Action Bronze 
Gate Valve, the exclusive rolling disc and guide 
track design lengthens valve life and assures maxi- 
mum tightness as it prevents uneven wear of seating 
surfaces. As the valve is opened or closed, guide 
rims around the seating surfaces of discs roll freely 
over guide tracks cast in the body, distributing wear 
evenly, dislodging foreign matter, and providing a 
polishing action for seating surfaces. 

The SWINGTITE can be opened or closed 
instantaneously and easily with less than a quarter 
turn of the malleable iron lever which activates the 
self-adjusting ball and socket type double disc. 


Wherever full, free flow is essential .. . where NO OTHER VALVE 


valve opening or closing must be instantaneous... of its type 


you will see more and more Jenkins SWINGTITE HAS THIS FEATURE 


Bronze Gate Valves setting new standards of per- 


125 ths, Steam 
ths, 


formance and endurance. They are recommended 
especially for such services as laundry machinery, 
dish-washing equipment, gasoline and fuel oil lines, 
fire extinguishing steam lines in kitchens, and dis- 
pensing lines to tanks or vats. 

Get all the facts on the new Jenkins SWING- 
TITE. Find out how much smoother-operating, how 
much Jonger-lasting these fast-action Bronze Gate 
Valves can be when Jenkins builds them, Send for 
the new folder, Form No. 196, containing full 
details. Jenkins Bros., 100 Park Avenue, New York j 
17, N.Y. Jenkins Bros., Ltd., Montreal. _ 


Sold through leading Industrial Distributors 
Notice the guide rims (A) of the 


discs which rotate freely on the 
guide tracks (B) cast in the body, 


as the valve opens or closes. This 


ih roller action provides a self-clean- 

- ing and polishing effect, and also yi 
1 distributes the wear, since the ih 
i 


seating posinon of the discs 


changes with each closing. Rapid, 


1 uneven Wear is prevented, and con- 

Ginuous tight closure assured, 
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WER’S 


DATA SHEETS 


T, Allowable puil, ib per in. width 
| 


8-ply balata 


-7-ply balata 


-C-ply balata 


“T- Medium double ply oak 


4-ply bha/lata 


single special tannage 


Single-p/y oak 


40 ba/late 


Number 216 


90 — Heavy double best oak tan rs 4 
3 
- c 

-ply balata 

eo 
Double specia/ tarnage 
Double oak and special tannage ? 


1,000 


S, Belt Speed, feet per min 


Figuring Horsepower Ratings of Belting 


> Manuracturers speciry the allow- 
able duty of belting they 
Horsepower transmitted depends on 
maximum permissible pull and the 
speed at which the belt runs. This ean 
be determined by the nomogram based 
on the formula: 


Hp 


produce. 


‘xs 
33,000 
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where: 
T allowable pull, lb per in. width 
Ss belt speed. ft per min 


Chart gives the allowable pull for a 
few of the leather and balata belts often 
used. 

Example: Find the horsepower that 
can be transmitted by a 24in. belt 
traveling at 2000 ft per min. Belt can 


be worked with an allowable pull of 
70-lb-per-in. width. 

Lay a straightedge from 70 on the 
left-hand scale to 2000 on the right- 
hand scale to find 4.25 hp on the center 
scale at the intersection with the line. 
Total hp for 24in. belt 1.25 x 24 
102 hp. 

By Joun F Hyam, Sarnia, Ontario 
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Close, quiet control of reduced 
steam pressure and temperature 


When it comes to your pressure 
reducing and desuperheating 
station, you will find COPES 
engineers talk your language. 
They design and size your sta- 
tion to give precise, noise-free 


control for years to come. 


IN THE PICTURE... 


COPES Pressure Reducing and Desuper- 
heating Station handles up to 25,000 
pounds of steam per hour from 450 
psi and 509 F to 220 psi saturated. Pres- 
sure and temperature are held within close 
limits demanded for efficient operation of 
Process equipment. 


POWER June 1950 


Thus you avoid high veloci- 
ties, vibration, “chatter’’ and 
wear. Your final pressure and 
temperature are not upset by 
but hold within 
the limits you specify. 


‘“*hunting”’ 


Your reducing valve has a 
high lift to equalize wear over 
more of the piston area, in- 
creasing service life. Your De- 
superheater completely atom- 
izes the cooling water, even at 
the lightest flows. 


Bulletin 477 tells the story of 
these accurate, quiet controls. 


Write for your copy —- now. 


NORTHERN EQUIPMENT CO. 
601 Grove Drive, Erie, Pa. 


BRANCH PLANTS: Canada, England, France, 
Austria, Italy. Representatives Everywhere 


Ces Weadguarters for 


Boiler Feed Woter Control Excess oF 
Constant Pressure Control, Steam or Water 
Liquid Level Control Balonced Volves 
Boiler Steam Tem- 
Hi low Woter Alorms 


Desuperheoters 
perature Control 
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PLANT EQUIPMENT NEWS 


eee Pyblished monthly as a service to recders =e 


HYDRAULIC-TURBINE GOVERNOR 


@ Type PG-500 governor for small 
draulic turbines, either francis or im- 
pulse, where the smallest size governor pre- 
¥Yiously available has been too large and ex- 
nsive. Governor is equally adaptable to 
ger internal-combustion engines, steam 
gines and steam turbines, where the 
gest availakle self-contained governors 
ve not had sufficient capacity to handle 


the energy-control means satisfactorily. 

This governor is the hydraulic type, using 
oil pressure as an operating medium. En- 
tire governor is enclosed in a cast-iron case, 
and arranged for installation on the power- 
house floor at a location best suited to drive 
and gate connections. 

Oil pressure for operation is obtained 
from a self-contained gear pump connected 


Your information center for new 
products to solve plant problems. 
Spot what you need, use handy 
cards to request more details 


to the governor drive, either by V-belts or 
synchronous motor, depending on turbine 
arrangement and the way the drive can be 
most satisfactorily used. 

Speed-sensitive element consists of two 
pairs of flyballs, opposed by a spring, and 
connected to governor drive. An auto- 
matic compensating mechanism is provided 
to prevent hunting. 

Governor has a capacity of 500 ftlb at 
an operating pressure of 200 psi. It is 
capable of making a complete stroke in a 
minimum time of one and one-half seconds, 
if desired. 

Following controls are furnished as stand- 
ard equipment and are grouped on a con- 
trol panel on top of the governor case: 
(1) Manually operated speed changer 
enables generator to be synchronized with 
other machines, adjust its load and adjust 
frequency. (2) Speed droop, adjustable 
from zero to 5%, enables generator to be 
paralleled with other generators. (3) Gate- 
limit adjustment permits gates to be blocked 
at any desired opening, or if turned to- 
ward the zero position, closes gates com- 
pletely or partially, as desired. This con- 
trol is provided with a convenient scale 
for reference purposes. (4) Gate position 
indicator shows actual opening of the gates. 

Certain auxiliary controls are also avail- 
able such as: (1) synchronizing motor, to 
provide remote control of speed adjustment 
(2) automatic shutdown device, which can 
be actuated by a pushbutton, relays, etc. 
Woodward Governor Co, Rockford, III. 


MOBILE POWER PLANT 

Cyclohm power plant has 4-cycle single- 
cylinder L-head-type engine, air-cooled by 
a flywheel blower. Units are available in 
sizes from 350 to 2000 watts, both ac and 
de, Automatic reverse-current cutout pre- 


P6438 


vents battery discharging through unit 
when generator voltage falls below battery 
voltage. Power plant is suitable for mobile 
and emergency service. 

Cyclohm Motor Corp, 
Long Island City, N.Y. 


11-46 Road, 
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WIRE CONNECTORS P655 

Five lug models for use with copper, 
aluminum or steel wire in sizes from 14 
AWG to 500 mcm. These pressure con- 
nectors are complete assemblies, thus 
eliminating loose washers or parts. Three 
smaller sizes, NE 35, 60 and 100, can be 
installed with screwdriver while larger 
sizes NE 200 aid 400 call for a wrench. 
National Ele tric Products Corp, 
Chamber of U ce Bldg, Pitts- 
burgh 19, Pa. 


For further data on above items use reply cards on page 194a, identifying your request with letter P and number 


OIL-PURIFYING SYSTEM P650 

Designed to eliminate acidity, moisture, 
sludge, and to restore dielectric strength 
in insulating oils. System consists of dual 
purifiers, heat exchanger, dehydrating and 
degasifying unit, electrical-control panel, 
pumps and motors. Entire assembly is 
mounted on a dolly for ready transporta- 
tion and handling. 

Purivac system is fully automatic. Purifi- 
cation, dehydration and degasification 
cycles are thermostatically controlled. 
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Profitable way to purchase piping 
Get everything from CRANE 


SMALL STEEL LIFT CHECKS WITH BETTER FLOW 


Looking for small steel lift checks that don’t chatter, and 
have extremely low pressure drop? Then specify these 
Crane 600-Pound Forged Steel Lift Checks. They have a 
patented cap-sleeve construction that provides high disc 
lift, even at low velocities, thereby eliminating destructive 
pounding and chattering. Special design of body contours 
and port openings give unusually low pressure drop. 
Seats and discs are of wear-resisting Crane Exelloy. 
Rugged, forged steel bodies will withstand severe, high 
pressure services. 
You can get these checks with union caps, screwed or 
socket welding ends, sizes 4 through % inches. Or with 
bolted cap, screwed, socket welding, or flanged ends, in 600-Pound Forged Stee! Horizontal 
sizes ¥2 through 2 inches. See your No. 49 Crane Catalog, Check with Bolted Cap. For steam, 
pages 248-249. water, air, and gas up to 850° F.; for 
oil or oil vapor up to 1000° F. Sizes: 
CRANE CO., 836 S. Michigan Ave., Chicago 5, Ill. 


Y to 2-in. Screwed, flanged, or 
Branches and Wholesalers Serving All Industrial Areas welding ends. 


@ THis HIGH PRESSURE STEAM SYSTEM CAN BE 100% 
CRANE-EQUIPPED ... THROUGH ONE PURCHASE ORDER 


VALVES « FITTINGS + PIPE « PLUMBING AND HEATING 
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Purification operations may be carried out 
in the field or at central station while trans- 
former is in service. 

Honan-Crane Corp, 616 Wabash Ave, 
Lebanon, Ind. 


HEAT EXCHANGER P616 
Al! copper, removable tube bundle, 
standardized heat exchanger, Type BCP, 
available in single- and 2-pass designs, in 
a range of sizes, features this new unit. 
Ross Heater & Mfg Co, Ine, 1407- 
1411 West Ave, Buffalo 13, N. Y. 


VIBRATION ISOLATOR P631 
Heavy-duty vibration isolator incorpo- 
tes steel springs to avoid deterioration 
ymmon to rubber, and to prolong life. 
ibro Type-F isolator furnished with sev- 
al standard spring capacities for loads 
om 10 to 500 lb per isolator. 

Housings are malleable castings, sealed 
y a cylindrical cork ring to snub horizon- 
1 thrust, prevent metal-to-metal contact. 
orfund Co, 48-48-D 32nd Place, 
omg Island City 1, N. Y. 


VENT AND DRAIN VALVE P6l1 
Simplified ball-seating instead of a disk 
improves automatic vent and drain-valve 
seating to give better operation and longer 
life. Body and cap of valve are cast iron; 
the float is copper. Ball seat is Exelloy, 
ball is hardened stainless steel. Complete 
range of sizes takes care of all air re- 
quirements up to 150 psi, and water up 
to 125 psi. 
Crane Co, 836 S. Michigan Ave, Chi- 
cago, Ill. 


IESEL WATER P622 
Low-cost, rapid-and-accurate, on-the-spot 
esting of diesel cooling water can be 
erformed with Chromokit. In a_ sturdy 
etal case there are four sample bottles, 
packet of test cards to conduct 80 tests, 
olor standard guide and treatment-adjust- 
nent chart. 

Sample of cooling water containing 
treatment, is taken in the dropper bottle. 
One drop is placed on a test card. After 
two minutes the color reaction is matched 
against the standard color guide to indicate 
chromate strength. Five variations in the 
standard guide indicates the swing from 
satisfactory concentration to inadequate. 
If inadequate, the spot is checked against 
the Treatment Adjustment Chart to find 
out amount of additional treatment needed. 
Dearborn Chemical Co, 310 S. Mich- 
igan Ave, Chicago 4, Ill. 


MAGNETIC PULLEYS P647 

Improved models of permanent magnetic 
pulleys provide increased magnetic power, 
lighter weight greater structural 
strength. These magnetic separating de- 
vices remove tramp iron from coal and 
materials being processed in the chemical, 
food, metal working, textile, milling. 
ceramic, tobacco and many other industries. 
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They are made in sizes for 12, 15, 18, 20, 
24 and 30 in. belts. Belts may be of rubber, 
leather, canvas, stainless-steel sheet or any 
other nonmagnetic material. 

Dead metal has been reduced, together 
with total weight, but the weight of alnico 
magnet metal has been increased. The 
larger magnets give increased pull and 
holding power, in some models as much as 
50% more than before. Structural strength 
has also been increased. 

Eriez Manufacturing Co, 7 E. 12 St, 
Erie, Pa. 


PIPE COMPOUND P618 

Pipe-joint compound, it is said, (1) 
clings to metal when brushed on (2) has 
no oil separation so it can be used “right 
out of the can” (3) does not harden in 
the can (4) does not freeze-up the joints, 
yet gives leakproof connection. 
Hercules Chemical Co, Inc, 332 Canal 
St. New York, N. Y. 


BOTTOM-DUMP HAULER P6416 
For bottom-dump hauling; the Tourna- 
hopper has a heaped capacity of 16 tons or 
15 ecubie yards. Its 9-ft-square bowl pre- 
sents an easy target for shovel or dragline 
to fill. Bottom-dump doors operate like 
(Continued on page 150) 


Scan These Too... 


Platform Hoist of tubular-steel cage 
construction makes the bosun’s chair a 
one-man platform hoist. It’s well suited 
for stack or tank repair or inspection. 
Foot pedals operate winch p 178 


Flexible Coupling features an im- 
provement in the rubber composition 
of gland p 180 


Control Cable for 600-v operation and 
operating temperature of 168 F. This 
polyethylene cable is smaller and light- 
er than conventional cable p 180 


Pressure-Testing Device for boilers, 
piping systems, compressor cylinders, 
etc. Develops up to 23,000 psi p 182 


Cable Fault-Locator consists of a 
high-voltage de impulse transmitter 
with pickup coil and detector. It’s de- 
signed for locating faults in lead-covered 
cable installed in ducts p 184 


Time-Delay Relay for use with sepa- 
rate motor starter. Will automatically 
restart motor after momentary voltage 
fluctuation or power failure p 184 


All-Purpose Belting handles elevating 
and conveying requirements for prac- 
tically all types of materials from food 
to gravel p 184 


Pump-Protecting Unit prevents pump 
damage from running without discharge 
water. This unit automatically stops 
pump and keeps it from starting till 
manually reset p 186 


Phototube Light Source designed to 
simplify lamp replacement. Prefocused 
lamps are used throughout p 188 


Level Indicator operates from a 3- to 
15-psi pneumatic transmitter or direct 
from valve-loading pressure to give ac- 
curate readings of liquid level p 188 


Hand Hoists designed for operation in 
close quarters p 19 


Water Treatment in powder form 
that’s completely soluble. Suitable for 
sludge conditioning and corrosion pro- 
tection for diesel or steam-generator 
service p 192 


Cable Reel that’s portable. It permits 
winding and unwinding cable without 
interrupting service p 192 


Tilting Motor Base for fractional-hp 
motors. Handle allows adjusting base 
to the desired position p 194 


Fluorescent Fixture for continuous 
lighting applications in industrial plants. 
One-man maintenance p 14 


And Next Month... 


Hook-On Wattmeter for real and _re- 
active power measurements single 
and polyphase circuits. This split-core 
instrument allows taking power meas 
urements without interrupting service. 


For further data on above items use reply cards on page 194a, identifying your request with letter P and number 
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APMAN 


STEEL VALVES 


i 
Want valves with precision ratings that 
equal or exceed standard specifications? 
Then specify Chapman Valves. You'll find 
them the equal of custom-made valves 


every time. Yet they are economical — with 


the economy that comes from production 
line manufacture. 


You'll find it will pay to specify Chapman 
valves for every power plant need . .. for 


longer service, for better service, for lower 
maintenance. 


Available in three types of body and bonnet 
connections — welded, pressure sealed or 
‘flanged. Also in gate, globe, angle, or 
check types. Welding end valves available 
in globe as well as in tilting disc styles. 
A BARGAIN 
y PRICE! 


Flanged bonnet, welding end, high atid 
pressure, gate valve. 


The Chapman Valve Mfg. Co. 


INDIAN ORCHARD, MASS. 
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a clamshell, swinging upward alongside 
the outside of the bowl as they open. Elec- 
tric operation of the self-cleaning doors 
permits controlled ejection by opening the 
doors to any desired width. Where con- 
trolled ejection is not needed the doors 
can open full width, for fast ejection. 
The 90-deg, left- and right-turning angle 
allows the rig to turn on 14-ft radius. This, 
plus multiple-disk air brakes on all four 
wheels and electric-power steer, makes 
the unit safe and easily handled. Speeds 
range from 3.37 in first gear to 34.61 mph 
in fifth. 
R G LeTourneau Inc, 2305 N. Adams, 
Peoria, Ill. 


ANTIL-SIPHON VALVE P619 
New angle-type, anti-siphon valve, Type 
A, is said to be the only one available in 
1%, 1% and 2 in. sizes, for 5- or 10-ft 
head pressures, that Underwriters’ Labora- 
tories, Inc has approved for No. 6 oil. 
Preferred Utilities Mfg Co, 1860 
Broadway, New York, N.Y. 


MANHOLE STEPS P623 
Forged, high-strength aluminum-alloy 
manhole steps and ladder rungs come in 
three sizes adaptable to concrete, brick or 
concrete-block wall. Alloy 61S-T6 gives 
high corrosion resistance and maximum 
strength. 
Aluminum Co of America, 801 Gulf 
Bldg, Pittsburgh 19, Pa. 


WATER CLEANER P625 
Aqua-Clear crystals, placed in a feeder, 
are dissolved in a water stream and set- 
tle out on pipe surfaces to leave a thin 
film that stops rust, cleans up discharge 
water. 
Sudbury Laboratory, South Sudbury, 
Mass. 


WELDED PIPE P626 

Continuously welded pipe of nickel- 
copper, low-alloy steel, Yoloy is easy to 
weld, bends and fabricates easily, has high 
tensile strength, is resistant to abrasion, 
has high resistance to corrosion and shock. 
Youngstown Sheet and Tube Co, Park- 
er and Wallis Aves, Youngstown 1, 
Ohio. 


6 


PORTABLE TOOL CRIB 


covering. 
Snap-on Tools Corp, Kenosha, Wis. 


Roll-Cab provides a “shop-on-wheels” that is rolled right to 
the job. All necessary tools, equipment and other material are 
farried in the cab, eliminating the time wasted on repeat trips to 
the tool crib. Top measures 45x24 in. A reinforced solid-steel top 
Plate about 3/16 in. thick is used with a cemented masonite 


P660 ELECTRIC FLOAT-SWITCH P652 


Explosionproof float-operated electric switch ‘for water tanks 
and other liquid-storage systems. Model No. 65 can be used to 
make or break electrical circuits at either high or low levels. Float 
chamber is heavy cast iron, float is copper, float rod is brass, 

Maximum body pressure is 40 lb. Device has underwriters’ ap- 


proval for use under Class I, Group C and D atmospheres. 


McDonnell & Miller, Inc, Wrigley Bldg, Chicago 11, Ill. 


EXPANSION JOINTS P624 
Compact, corrugated, packless, in-line 
expansion joints of copper, stainless steel 
or other alloys come in two types: (1) 
controlled flexing joints with control 
rings for high pressures (2) free-flexing 
without control rings for lower pressures. 
These joints are available in complete size 
range from 3 to 24 in. LD. 
Chicago Metal Hose Corp, 1306 South 
Third Ave, Maywood, Ill. 


MASONRY DRILL P609 

Two spiral low-angle flutes are turned 
in the Cyclo-Twist steel-drill body. Di- 
ameter of body is the same as that of the 


hole to be drilled so maximum steel sup- 
port is given to the carbide tip. 

Because this construction gives a posi- 
tive dust lift, the hole does not need to 
be cleaned, the drill stalled or slowed 
down. Drills come in sizes from 3/16 to 
1 in. 

New England Carbide Tool Co, Ine, 
60 Brookline St, Cambridge 39, Mass. 


HUMIDITY CONTROL P656 

An instrument that records and auto- 
matically controls humidity utilizing the 
psychrometric wet- and dry-bulb principle. 
Controller automatically regulates the wet- 
bulb (relative-humidity) depression for 


which it is set, regardless of any fluctua- 
tions in the dry-bulb temperature. 

Two pens operate on a circular 10-in. 
chart, simultaneously recording dry-bulb 
temperature and wet-bulb depression. Flow 
of the humidifying agent, moisture, steam 
or oil fog is regulated by a valve that’s 
operated by the control instrument. 
Weston Electrical Instrument Corp, 
614 Frelinghuysen Ave, Newark 5, 
5. 


FLUID-PRESSURE BOOSTER P645 

Designed to supply fluid power for driv- 
ing the working cylinders in clamping, 
punching, shearing, riveting, welding and 
other applications, these fluid-pressure 


For further data on above items use reply cards on page 194a, identifying your request with letter P and number 
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Swartwout helico-centrifugal separators 
assure 99% dry steam or better= 


THE WHIRL DOES THE TRICK! Helix, located near separator 


inlet, imparts positive whirling motion . . 


removes 


entrained liquids, solids, oil or grease from live or exhaust 
steam, from air or chemical vapors—virtually without 
pressure loss. Swartwout separators have no baffles, plates, 
grids or other parts to cause flow reversals, velocity heads 
or vibration. Vertical separators, above, for up flow or 
down flow, supplied in 50 to 600 Ib. standards. 


HORIZONTAL SEPARATORS, built on 

helico-centrifugal principle, handle 
any sort of separation with a maximum 
pressure loss of only a few inches of water 
under high working pressures or under 
vacuum. Cast iron for 50, 125, 250 Ib. 
standards; cast steel for 150, 300, 400, 
600 Ib. standards. 


EXHAUST HEADS, employing same 

helico-centrifugal principle as Swart- 
wout separators, remove moisture and oil 
from exhaust steam .. . prevent rotting 
of roof and walls in warm weather and 
ice formation in winter. For exhaust pipes 
from 1 to 30 inches in diameter. See 
Bulletin S-16-C. 


SWARTWOUT AIRFUGE air separator 

removes impurities by centrifugal 
force. Simple, float-operated trap releases 
accumulated liquids automatically while 
maintaining level sufficient to effect seal. 
Requires no maintenance except occa- 
sional blowdown. Write for special 
Airfuge Bulletin $-13. 


SEND FOR BULLETIN 5-14-C + THE SWARTWOUT COMPANY + 18511 EUCLID AVENUE + CLEVELAND 12, OHIO 
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boosters develop hydraulic working pres- 
sures, up to 10,000 psi from ordinary 
plant air or hydraulic supply. Booster 
cylinder can do work that would require 
an air cylinder ten times the size, and re- 
sults in large space saving. Booster need 
not be mounted on the equipment and 
several working cylinders can be operated 
from one booster. 

Because they hold pressure indefinitely 
without motion or heat generation, they 
ean be used often in place of pumps. To 
operate the booster, input pressure can be 
air or hydraulic, but output pressure is 
always hydraulic. Operating speed range 
is from 30 to 450 strokes per minute. 
Miller Motor Co, 427 N. Kedzie Ave, 
Chicago 18, Ill. 


VENTILATOR CONTROLS P610 
Positive control of all interlocking unit 
jventilators improves performance and de- 


pendability in schoolrooms, auditoriums 
jand gymnasiums. Cam-operated limit and 


jauxiliary switches are part of the controls. 
Noiseless gears work the operators under 
the drive of high-output electric motors. 
Barber Colman Co, 115 Loomis St, 
Rockford, HL. 


FIRE EXTINGUISHER P612 
New cartridge-operated water-type fire 
extinguisher with stainless-steel shell 
eliminates annual cost and nuisance of 
recharging required by soda-acid extin- 
guisher. Carbon-dioxide pressure cartridge 
need be replaced and water replenished 
only if extinguisher is discharged. 
Pyrene Mfg Co, 560 Belmont Ave, 
Newark 8, N. J. 


SIEVE SHAKER P608 
Small, vibrating-test sieve shaker for 
laboratory screen-analysis work employs 
> 8-in.-dia sieves. The nested sieves go 
into the shaker and lock in place. The 
shaker itself is set on three adjustable 
feet to permit perfect leveling. An electro- 
magnet drive, energized by rectified, half- 
wave ac, gives the shaker 3600 vibrations 
per minute from 60 cycles. 
Syntron Co, Homer City, Pa. 


BRAZING, SOLDERING RINGS P607 

Stress-relieved, No-Tangle, notched coil 
rings improve brazing and soldering ap- 
plications. Stress-relieving prevents rings 
from distorting or creeping when heat is 
applied. 

These rings can be partially stress-re- 
lieved to expand when detached from the 
coils so they may be compressed in grooves 
in inside diameters. Preforms are wound 
from Easy-Flo, Sil-Fos, and Phos-Copper. 
They fuse with metals at low temperatures 
to form strong, gastight joints. 
Lucas-Milhaupt Engineering Co, 5057 
S. Lake Drive, Cudahy, Wis. 
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INSULATION TESTER P662 
Megohmmeter is available with ohm scale 
and selector switch in ranges 0 to 10 
megohms (100 vy), 0 to 20 megohms (250 
v), and 0 to 50 megohms (500 v). Most 
important uses include the diagnosis of 
trouble in all types of electrical equipment, 
including motors, generators, rotary con- 
verters, transformers, exciters, power cables, 
etc. 
James G Biddle Co, 1316 Arch St, 
Philadelphia 7, Pa. 


MOTOR STARTER P666 

Ac, magnetic, nonreversing De-ion Life- 
Linestarter is designed for either across- 
the-line starting of squirrel-cage induction 
motors, or a3 a primary switch for wound- 
rotor induction motors. Starter has only one 
moving part, a lever balanced on a knife- 
edge bearing or center fulcrum. 

Available in NEMA sizes 0 through 4, 
the Life-Linestarter can be applied to all 
integral horsepower motors up to 100 hp. 
It is supplied in standard ac-voltage ratings 
from 110 to 600 at frequencies of 60, 50 and 
25 cycles, for 3-phase, 2-phase, 4-wire and 
single-phase operation. 

Westinghouse Electric Corp, 306 
Fourth Ave, Pittsburgh 30, Pa. 


For further data on above items use reply cards on page 194a, identifying your request with letter P and number 


BOILER-WATER TEST SET P602 
Test set for small plants, laundries, etc. 

enables control of phosphate and alkali 

dosages; regulation of blowdown. 

A small wooden box, 10x5%4x5 in., with 
hinged cover, contains standard acid and 
silver nitrate in drop bottles, three reagents 
for phosphate tests, two indicators in drop- 
ping bottles, calibrated tubes for phos- 
phate, alkali determination, two phosphate 
standards, funnel, beaker, porcelain dish, 
stirring rod and set of instructions. 
Barclay Chemical Co, Inc, 20 Albany 
St, Cambridge 39, Mass. * 


INDUSTRIAL LUBRICANT P603 
All-purpose, nonmelting grease, Plasti- 

lube, has high adhesive qualities, excellent 

pumpability at low temperatures. It does 

not break down during work. 

Warren Refining & Chemical Co, 750 

Prospect Ave, Cleveland 15, Ohio. 


RUBBER-COATED HOOD P604 

Special rubber-coated hood is impervi- 
ous to moisture, most acids, caustics, oils, 
solvents. It protects against extreme tem- 
perature and light metal splashes. 
General Scientific Equipment Co, 
2700 W Huntington St, Philadelphia 
32, Pa. 


PUMP PROTECTOR P632 

In mechanical failure or lowering of 
water table, Protectrol automatically stops 
your pump, keeps it from starting until 
manually reset. Emergency conditions 
cause unit to sound an alarm and light 
a warning light. 

Unit comes with an alarm silencer and 
automatic reset. Pushing manual reset 
button restores all circuits to regular op- 
eration. Time interval can be varied 
through a thermal time-delay unit. 
Automatic Control Co, 1005 University 
Ave, St. Paul 4, Minn. 


PORCELAIN BEARINGS P606 
Selflubricating, porcelain-enameled, cast- 
iron or steel bearings serve where ordinary 
bearings cannot. They can be applied for 
use in high temperatures, where metal 
contacts may cause electrolysis, or where 
corrosive fluids are employed. A synthetic- 
rubber journal that fits over the shaft to 
absorb shaft whip and vibrations runs 
against the bearing surface. This contact 
is the only limitation on the corrosive-fluid 
service. 
Porcelain Enamel Institute, Industrial 
News Service, 521 Oliver Bldg, Pitts- 
burgh 22, Pa. 


MOTOR SPEED-CONTROL P664 

Thyratron-type motor speed-control sys- 
tem operates de motors from an ac line. 
Shunt-wound 115-v motors from one-thou- 
sandth to one-tenth hp may be controlled 
over a speed range of better than 50 to 1, 
(Continued on page 178) 
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800 FEET OF BURIED WATER LINE CLEANED IN 8 HOURS 
BY DOWELL CHEMICAL SCALE REMOVAL SERVICE 


Dowell Service may save you important dollars by cutting 
out-of-service time in maintenance cleaning to a minimum. 
Special chemical solvents, introduced into water lines 
through regular valve openings, are designed to dissolve 
and disentegrate scale and sludge deposits without dis- 
mantling the line! For example, Dowell engineers were re- 
cently called in to clean 800 feet of 4” buried water line 
heavily scaled with three quarters to one inch of calcium 
carbonate. Within eight hours, the water line was back in use 
with its volume increased from 45 g.p.m. at 32 lbs. to 125 
g.p.m. at 24 lbs.! 


Underground or above, indoors or out, if you have a water 


or product line cleaning problem, call Dédwell. Leading 
utilities, railroad); and other industries have found the 
Dowell Service method practical, reliable and economical. 
Thoroughly trained Dowell engineers do the entire job, 
bringing all necessary chemicals and equipment to your 
plant in special tank trucks. 


Call your nearest Dowell office today and find out about 
rapid, convenient, economical Dowell Chemical Scale Re- 
moval Service for heat exchange equipment, boilers, con- 
densers, water-lines—and for increasing water well output. 

Free cost estimates are gladly given. 


DOWELL INCORPORATED - TULSA 3, OKLAHOMA 


SUBSIDIARY OF THE DOW CHEMICAL COMPANY 


Kansas City 8 
Wichita 2 


| 
li 
4 i DOWEL 
Wilmington 99 Chicago 2 New Orleans 12 Borger, Texas 1 
fl Richmond 19 St. Louis 8 Ft. Worth 2 Midlend, Texes 
Jacksonville Shreveport 23 Wichite Falls, Texas 
Atlanta Louis Anniston, Alabama _— Lafayette, La. 


It Never Should Have Happened 


This one started with an argument settled in a 
childish fashion. It was climaxed by a stupid 
mistake that’s going to cost someone time and 
money. 

A new tenant was taking over one whole floor 
of this Midwestern office building. They had many 
business machines requiring alternating current, 
but the building plant generated dc only. Also, they 
wanted fluorescent lighting. So the building man- 
ager, representing the owners, decided to bring in 
ac from outside for that one floor. 

During the planning stages, the contractor and 
the building's chief engineer disagreed about where 
the main feeders should run. The manager settled 
the whole argument by suggesting that the chief 
engineer had enough to do running the power plant. 
He had no choice but to stay out of it. 

Work on the electrical wiring was just beginning 
when the new tenant decided to put in air condi- 
tioning. A second contractor was brought in to do 
this job. Only he wanted to run his own wiring 
from the new ac service to his motor-driven com- 
pressors. 

This was OK, except that the chief engineer was 
now back down in the power plant with orders to 
stay put, and the only man overseeing both con- 
tractors was the building manager, a real-estate 
man, not an engineer. 

While the ductwork was going in, the electrical 
contractor finished his work. The building manager 


inspected the job, accepted it, and made final pay- 
ment. The electricians moved out. 

Not long after, the air-conditioning contractor 
was ready to run his lines from the main ac feeders 
to the compressors. They anticipated no trouble. 
The electrical specs showed plenty of feeder ca- 
pacity for the lights, business machines and air 
conditioning. 

The plans said the main feeders were 4/0-gage 
wire with a capacity of about 300 amperes. But the 
wire that went in turned out to be 2/0-gage with a 
capacity of only about 200 amperes. That was not 
enough. It meant running new feeders, or cutting 
the load to a bare minimum, or putting the lights 
back on de. As far as I know, it’s not straightened 
out yet. 

But the building manager has finally realized his 
original mistake and tossed the whole problem back 
in the lap of his engineer, where it should have 
been all along. 

How or why the smaller wire got installed, I 
don’t know. But you can bet your life it wouldn’t 
have sneaked in if our engineer friend had been 
watching the job. 

So I think this whole episode proves one impor- 
tant point: 

The power engineer is a mighty valuable man. 
Any boss that bypasses his engineer and tries play- 
ing engineer himself should think twice of the 
consequences, 


Engineer 
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When Texaco Regal 
Oils (R&O) are on 

the job keeping 
turbine systems clean 


The tachometer tells the story: governors respond 
instantly and accurately to every load change and 
keep turbine speed constant . .. when you use Texaco 
Regal Oils (R & O), the lubricants that keep circu- 
lating systems clean. 

Texaco Regal Oils (R&O) are specially fortified 
to resist oxidation, emulsification and sludging. 
They contain an effective rust-inhibitor, and are 
processed to prevent foaming. Because Texaco Regal 
Oils (R & O) keep oil lines clean and clear, bearings 


get full protectiod . . . governors function properly. 

Extra-long service life is another advantage of 
Texaco Regal Oils (REO)... and these fine oils 
meet the exacting requirements of all leading tur- 
bine builders. Let a Texaco Lubrication Engineer 
help you select the Texaco Regal Oils (R&O) best 
suited to give best results under your particular 
operating conditions. 

Just call the nearest of the more than 2,000 ‘Texaco 
Wholesale Distributing Plants in the 48 States, or 
write The Texas Company, 135 East 42nd Street, 
New York 17, N. Y. 


TEXACO Regal Oils (R&0) 


FOR ALL 


TURBINES 


TUNE IN... TEXACO STAR THEATER g MILTON BERLE on television every night. See newspaper for time ond stetion. 
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DART 


to get a Drop-tight Join 


Drop-tight Without Jamming! — that’s the reason Darts are your 
best buy. There’s no need to use excessive wrenching to get a tight 
connection. The two bronze seats have the wide, true-bearing sur- 
faces that come only from precision grinding. Thus you can tighten 
a Dart easily without jamming the seats. Uncouple them easily, too, 
for reuse again and again. 

And to give extra resistance to stress and stretching, both body and 
mut are made of high-quality, air-refined malleable iron . . . 
practically indestructible. 

No wonder Darts always cost less in 
the long run... always give longer, 
better service. 


E. M. DART MFG. CO. 
Providence 5, Rhode Island 


ELECTRONICS 


(Continued from page 123) 


from its minus side through resistor Ro, 
the grid and cathode to + on C,. Ca- 
pacitor C, does the same from its minus 
terminal direct to the grid, cathode and 
to its + side. 

Right-hand side of tube E conducts 
on the same polarity as does phototube 
P. This circuit is from — line, tube V 
to F and to the cathode, anode, resistors 
R, and R, to the + line. Because of 
the comparatively low minus bias on 
grid G,, voltage drop across the right- 
hand cathode and anode of tube E is 
quite low and that across resistors R, 
and R, correspondingly high. The lat- 
ter puts a high minus bias on thyratron 
E, to prevent it conducting. Grid cir- 
cuit is from the connection on R, 
through resistance R, to the grid and 
cathode, to B, and to the +- line. 

Capacitors Maintain Grid Bias. Ca- 
pacitors C, and C, are charged to the 
polarity shown. Then when line polar- 
ity reverses, capacitor C, discharges 
through resistors R; and R,. It also 
tends to discharge from the tap on Rs 
through R,, the grid and cathode to its 
+ side, to maintain a minus bias on 
tube E, grid. Capacitor C, discharges 
from its minus side through the right- 
hand end of R, back to its plus side. It 
also tends to discharge from the grid 
to the cathode to assist in maintaining 
a minus bias on the grid to prevent tube 
E, from firing. When line polarity re- 
verses and the voltage starts to build 
up, the cycle of operations repeats. 

Stack-Haze Dense. If the stack-haze 
becomes too dense, amount of light 
reaching the phototube is reduced and, 
current through it and resistor R,. This 
reduces minus bias on grid G to where 
there is a large increase in current flow 
through the left-hand side of the tube. 
Current flow increases through the 
smoke indicator and this meter deflects 
to the dark side to show smoke density. 

Because of increased flow through R,, 
voltage rises at A to increase minus bias 
on grid G, and reduce current flow 
through the right-hand side of the tube, 
R, and R,, to where thyratron E, fires. 
On reverse polarity, current flows from 
- line, cathode and anode of E,, red 
lamp R and back to +- line. Current 
also flows through the relay’s coil and 
closes contact D to sound the horn or 
other alarm. This calls the boiler oper- 
ator’s attention to the objectionable 
smoke condition. When the stack clears, 
the smoke-density indicator returns to 
normal and minus bias increases to stop 
thyratron EF, conducting. 

In the next article we will continue 
our study of smoke-density indicators, 
and examine one unit that uses photo- 
voltaic cells as the light-sensitive ele- 
ments. 
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VOLTAGE for the 
Good Samaritan Hospital of Cin- 
cinnati since 1934 without mainte- 
nance or repair of any sort except for 
one bearing adjustment . . . that’s the 
record of these Allis-Chalmers Rock- 
ing Contact Voltage Regulators. “Our 
machinery is slow speed — difficult to 
control—yet our regulation is good!” 
says Mr. W. A. Garrett, Chief Engineer. 

This is the kind of proven depend- 
ability and low maintenance you can 
get with Rocking Contact Regulators. 
They have no vibrating contacts and 


means years of trouble-free service for 
you. 

They are precision built for Instant 
Response and Accuracy. Contact sec- 
tors are supported in jeweled bearings 
. . . fock on carefully machined com- 
mutator segments heavily plated with 
silver for reliable, long-life accuracy. 

Rocking Contact Voltage Regula- 
tors are available for both a-c and d-c 
generators of any size and speed, for 
either parallel operation or unit con- 
trol. Call your nearby A-C office or 
write direct, A-2887 


OTHER ALLIS-CHALMERS 
SPECIAL CONTROL 


SYNCHRO-OPERATOR 
— Automatically syn- 
chronizes alternating 
current generotors, tie 
lines, synchronous con- 
densers, etc, 


D.C, POSITIONER — 
Operates from power 
plant d-c bus, used 
for remote indication, 
control, order tele- 


no gliding friction . . . no complex 


ALLIS-CHALMERS, 952A SO. 4 graph, ete, 
adjustments to make. This simplicity O. 70 ST. 


MILWAUKEE, WIS. 
REGULEX CONTROL 
— Used where the 
features of a rotating 


ALLIS-CHALMERS 


Regulex is an Allis-Chalmers trademark, 
Pioneers in Power and Electrical Equipment from Generation through Utilization 
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How to meet a payroll 


(at a cost of $3.19) 


Twenty-four hours before factory payday, another check-writing machine was 


needed fast. At 10 a.m. plant manager ordered one from supplier 400 miles away. 
He specified Air Express, the service regularly used to keep production rolling. 


$3.19 was total cost —and included 
door-to-door service! Air Express is the 
most convenient way for you to ship or 
receive—in addition to being the world’s 
fastest transportation method. 


26-lb. carton delivered same day at 2 p.M.—in time! Shipping cost only $3.19! 


You get round-the-clock service with 
Air Express. Shipments go on all flights 
of the Scheduled Airlines. Air Express is 
service you can count on to keep your 
business rolling in high gear. 


Air Express gives you all these advantages 


World's fastest transportation method. 
Special door-to-door service at no extra cost. 
One-carrier responsibility all the way. 

1150 cities served direct by air; air-rail to 18,000 off-airline offices. 
Experienced Air Express has handled over 25 million shipments. 
Because of these advantages, regular use of Air Express pays. It’s your best air 
shipping buy. For fastest shipping action, phone Air Express Division, Railway 

Express Agency. (Many low commodity rates in effect. Investigate.) 


Rates include pick-up and delivery door 
to door in all principal towns and cities 


A service of 
Railway Express Agency and the 


(Continued from page 138) 
excitation systems. Thus, in an effort 
to obtain more reliable and continuous 
excitation service, electronic ignitron 
rectifier exciters were applied to two 
new 37,500-kva 3600-rpm turbine-gen- 
erators in the Warren plant of Penn- 
sylvania Electric Co. 

Power source of the exciter is a small 
6-phase generator connected to the same 
shaft as the main generator and so is 
free from system electrical disturbances. 
A test of the first exciter with a large 
synchronous machine in the shop dem- 
onstrated fundamental soundness in 
operation. Additional tests were made 
after installation in the power plant, 
and after certain changes both exciters 
have given excellent service. One has 
been in operation about six months, 
and the other over a year. There is no 
other source of excitation for these two 
generators. 

Advantages of this exciter are given 
as: (1) Parts may be maintained or 
replaced with rest of units in service. 
(2) It is a static device. (3) It has 
inherent qualities of a conventional 
direct-connected exciter in freedom 
from system disturbances, high-speed 
excitation and range of excitation. (4) 
It is expected to prevent generator 
outage caused by failure of excitation. 
(5) It is equivalent to more than one 
conventional exciter. 

The disadvantages are: (1) Cost is 
high—two to three times that of con- 
ventional exciters having de generators 
direct-connected or motor-driven. (2) 
It requires more space and volume than 
a conventional direct-connected exciter, 
although space and volume taken by 
conventional spare exciters must be 
evaluated. (3) It has many more parts, 
consisting of control transformers, tubes, 
control wiring, contacts, etc, than are 
required by conventional excitation 
systems. AIEE Paper No. 50-50. 


Larce Exvectronic De Motor Drives 
1N INpustry, by M S Morack, General 
Electric Co. Application of adjustable- 
voltage rectifiers for driving de motors, 
or groups of motors, and the character- 
istics required for a range of applica- 
tions are enumerated. Means for secur- 
ing these characteristics are described. 
In recent years industry has slowly re- 
turned to de motors for many applica- 
tions. It is now apparent that adjustable- 
speed de drives are necessary to obtain 
the high performance standard required 
by modern industrial operation. One 
cannot foresee every condition of proc- 
ess that might need an adjustable-speed 
drive. But the factors group themselves 
under a few main divisions. 

1. The Part Process. A machine 
driven by a constant-speed drive may 
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NE BITE—and this world’s largest power shovel—at the 

Hanna Coal Company’s Georgetown, Ohio, mine—strips 
off enough overburden to fill the living-room of an average 
American home! The bucket holds 45 cubic yards— can be 
swung two-thirds of a city block to dump its load. 


This one machine has all the complicated lubrication prob- 
lems of a factory. ..requires a complete lubrication program to 
maintain peak efficiency. Socony-Vacuum was entrusted with 


this job...supplies the right grease for those cable sheaves... 
the right hydraulic oils for those giant jacks...the right 
lubricants for those swing, crowd, and crawler gears. ..other 
lubricants for all machinery inside. 

You, too, can get such a program of Correct Lubrication 
— backed by our 84 years’ experience. Just call your Socony- 


Vacuum Representative. 


Gets the World’s Greatest Lubrication Knowledge and Engineering Service 


Ulustration prepared with the cooperation of Marion Power Shovel Co. 


VN 
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ENGINE-GENERATOR 


have supplied the 
electric power 
t Eastern Tanners Glue Division 

of Peter Cooper C 


A repeat order is the best 
evidence of satisfaction, 
and the Eastern Tanners 
Glue Division of Peter 
Cooper Corporations, 
Gowanda, N. Y. furnishes 
additional testimony to 
that fact. 


In 1913, two 200-kw. 
Skinner Engine-Generator 
units were installed in this 
plant. By 1924, three ad- 
ditional units were added. Recently a two-cylinder Skinner Verti- 
cal “Universal Unaflow” Steam Engine, directly connected to a 
400-kw. D.C. generator, was installed. All six engines are still in 
operation and have a total capacity of 1500 kw. 


Eastern Tanners Glue, like many others who have enlarged their 
plant capacity, have found it more economical to install ad- 
ditional Skinner “Universal Unaflow” Steam Engines to meet 
their increased power requirements. 


Our engineers will make accurate estimates to prove you can produce dependable 
power at a fraction of the cost of purchased power. Write for detailed infor- 
mation of the advantages of Skinner ‘Universal Unaflow’’ Engines in your field. 


SKINNER ENGINE COMPAN 


‘For Over 80 Years, Doing One Thing SApAINY, Steam Engines 


ERIE, PA. 


be limited to making a small range of 
products. An adjustable-speed drive may 
be necessary if the user is to get maxi- 
mum usefulness during the machine’s 
entire life. 

2. Different Kinds of Material. Vari- 
ous kinds of material are common in 
the metal-working industry. With the 
numerous kinds of alloys in ferrous 
materials, for example, a machine that 
does not have an adjustable-speed drive 
is bound to be inefficient for working 
some materials. 

3. Changes in Physical Properties. 
Physical properties of a given material, 
that is, hardness, sheer strength and 
machineability, may change to cause 
variation in performance. 

4. Process Coordination. A piece of 
material, such as, a strip of steel, a web 
of cloth, or a piece of paper, may pass 
in continuous flow from one machine 
to another with each unit doing work 
on it. Speed of each machine in the 
continuous line must be adjusted if 
processing is to be at a uniform rate. 

5. Variation During Processing. Size 
change during the processing is the 
most usual variable that requires change 
in speed. In a printing press, for ex- 
ample, it is necessary to reduce print- 
ing speed while full rolls of paper are 
pasted to a used roll. Size variations. 
intentional and otherwise, are bound to 
occur in a given material and may call 
for change in speed. 

6. Starting Function. Starting many 
types of mills will frequently require 
jogging or inching in combination with 
slow running to enable an operator to 
thread a web through the machine. 

There is an endless list of applica- 
tions of adjustable speed in combina- 
tion with control functions where the 
benefits of adjustable speed reach their 
maximum and future possibilities. 

The author concludes that suitable 
rectifier devices and power circuits have 
now been developed that permit a new 
approach to the problem of adjustable 
speed and motor drives for industry. 
The new electronic tools give control 
flexibility, higher efficiency and main- 
tenance ease unmatched by older ad- 
justable-speed drives. Electronic drives 
offer the best chance of over-all cost 
reduction. AJEE Paper No. 50-31. 


Liguip or Ac Turpine-Gen- 
ERATORS——PART II, by Carl J Fechheimer. 
consulting engineer, Milwaukee, Wis. 
Author presented a previous paper he- 
fore the AIEE in 1947, outlining the 
cooling media he advocated for large 
turbine-generators: (1) oil or equivalent 
synthetic liquid for the stator (2) water 
for the rotor and (3) hydrogen for the 
internal surroundings of stator and 
rotor. 

From a thermal standpoint, this com- 
bination is superior to any. But in view 
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itH the rapid expansion of natural gas 
pipe line facilities, many public utilities 


are considering the use cf underground, high 


pressure storage as the most economical and 
practical method of maintaining a_ readily 


available reserve for use under peak demand 


conditions or in case of failure of long distance 
pipe lines. Stone & Webster Engineering 
Corporation has designed and constructed seven 
underground gas storage fields which vary in 
capacity from 1,500,000 cubic ft. to 120,000,000 
cubic ft. 


STONE & WEBSTER ENGINEERING CORPORATION 


\ SUBSIDIARY OF STONE & WEBSTER, INC. 
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Industrial and commercial building walls need 
arugged constitution. That’s exactly why K&M 
“Century’’ Asbestos Corrugated walls are 
bound to be an economy for you. They provide 
all the structural strength and staying power of 
the proved K&M Asbestos-Cement combina- 
tion. They shed extremes of weather and other 
atmospheric threats, without even needing 
paint. They defy fire, rust, rot, rodents and 
termites. You can plainly add it all up to 
long-term freedom from maintenance. 


Mid-Continent Petroleum Corporation Refinery, West Tulsa, Oklahoma. 


Elevator Tower and Penthouse protected by K&8M"'Century” 
Asbestos Corrugated, applied with “TOP-SIDE'’* Fasteners. 


Initial savings are just as plain, for K&M 
“Century” Asbestos Corrugated goes up fast, 
no special work needed. Fitting is easy with 
ordinary cutting and drilling tools. Even scaf- 
folds and extra labor can be eliminated by 
using ‘““TOP-SIDE’’* fasteners. They’re made 
so that K&M Corrugated can be anchored to 
sieel members of any type, on sides or roofs. 
You'll have protective enclosure—and cost 
figures—that keep on looking good. 


Write for the name of your nearest K& M Distributor, 
and full data on K& M “Century” Asbestos Corrugated. 


H. & B. Enterprise Corp. 


Natane made chstestos ... Keasbey & Mattison has made it serve mankind since 1873 


KEASBEY & MATTISON 


COMPANY AMBLER PENNSYLVANIA 


In Canada — ATLAS ASBESTOS CO., LTD., MONTREAL, TORONTO, WINNIPEG and VANCOUVER 


(Contury.” ASBESTOS CORRUGATED WALIS 
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Popular types and sizes 
available at once from 
Columbus—from ovr distrib- 
vtors in all industrial centers 


NEED CHAINS? We can ship immedi- 
ately from our large stock here at 
home or you can contact any one of 
our authorized Stock-carrying Dis- 
tributors, strategically located 
throughout the United States to better 
serve your needs. 


Our recently-enlarged Chain-mak- 
ing establishment (see photo below) 
is fully equipped with new high-speed 
tools .. every modern facility to make 
chains scientifically better . . faster. 


A large assortment of Sprockets, 
Gears, Pulleys, Babbitted Bearings 
and other Transmission items are also 
available for prompt shipment, as. 
well as a line of Spiral Flights, Belt 
Idlers, etc. 


We will be glad to take care of your 
requirements . . will handle those 
“Ship At Once’’ requests promptly. 
May we hear from you? 


" Here you see the buildings in which 
Jeffrey Chains ore manufectured . . 
@ plont within a plant. As modern as 
Progress will permit, ovr Chein- 
making departments cre manned 
by skilled technicians who know 
Chains . . build for you. 


Yy 


MANUFACTURING COMPANY tstablishea 1877 


932 North Fourth St., Columbus 16, Ohio 
Baltimore 2 Chicago 1 Detroit 13 Jacksonville 2 Pittsburgh 22 
Birminghom 3 Cincinnati 2 Harlan Milwaukee 2 St. Levis 1 
Boston 16 Cleveland 13 Houston 2 New York 7 Salt Lake City 3 
Buffalo 2 Denver 2 Huntington 19 Philadelphia 3 Scranton 3 
Jetlrey Mig. Co., Ud., Head Office & Works: Montreal 
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Make traveling intake screens 
positively ‘‘Plug-Proof” 


TRAVELING SOREEN 
TO HIGH PRESSURE [CHAMBERS SCREEN 

FLOOD 

Loh Peruse 
OVAL ROTAX 

TUBES- 1/2" PIPE CONTROLLER 

4 Schematic diagram 
L ___ shows how water level 

screen is continuously 

| measured by bubble 

| tubes. Rotax Con- 

troller starts and stops 
: screen and spray 
motors as required. 


.. Foxboro 
‘liquid level type 
screen control 


Make sure your intake suction well 
can't go dry when excessive refuse 
| suddenly piles up on the traveling 
intake screen! 


' The Foxboro Traveling Screen 
Control System automatically 
starts the screen-rotating motor 
and the cleansing spray whenever 
refuse accumulation causes the 
water level difference between op- 
posite sides of the screen to exceed 
a certain preset value. Quickly, it 


ROTAX Liquid Level Controller. The heart of 
the system, translates level differential 

In addition, it can 
operate warning horn or light in case 

of unusually severe fouling. Circular or 


into operation of motors 


rectangular case models. 


HEG U S PAT OFF 


FOXBORO _ InstRuMENTATION 


purges the screen of refuse and 
restores the intake level to normal 
—or sounds an alarm indicating 
that the cleaning mechanism is un- 
able to cope with the difficulty. 
What's more, this action takes 
place only when the screen actu- 
ally becomes clogged . .. no waste 
of power or unnecessary wear on 
mechanism through needless 
periodic operation. 


The Foxboro Traveling Screen 
Control System is easy to install, 
inexpensive to operate, and pays 
big dividends in better intake 
operation, less maintenance and 
greater peace of mind. Write for 
complete information. The Foxboro 
Company, 68 Neponset Avenue, 
Foxboro, Mass., U.S.A. 


of possible complications, the following 
is now proposed: For small and medium- 
rated generators, the coolant is water 
(in the ducts) for stator and rotor with 


air in the internal surroundings. For 
larger machines, the combination is the 
same. For still larger machines, the 
coolant is water (in the ducts) for stator 
and rotor with hydrogen in the in- 
ternal surroundings. In this way, com- 
plications associated with oil for the 
stator are eliminated, as are the prob- 
lems associated with hydrogen for small 
and medium-sized machines. The coil 
ends for both stator and rotor would 
be cooled by the internal gas using 
suitable, small, internal-heat exchang- 
ers. 

All internal water systems will be 
externally paralleled hydraulically. 
Then one external heat exchanger, cir- 
culating pump, etc, will be used for all. 

Author suggests omitting the external 
deaerator. This was determined by 

sts on the hydraulic model of the 
turbo-rotor described at length. 

Changes in the original suggestions 
of 1947 along with practical simplifica- 
tions are outlined. 

This 1]-page paper covers a descrip- 
tion of the hydraulic model of a liquid- 
cooled turbine-alternator rotor. A/EE 
paper No. 50-28. 


Smoke Prevention 

CoLiection FoR SMALL PLANTS, 
by A A Petersen, Prat-Daniel Corp. 
The small-plant owner is in danger of 
facing more stringent smoke and dist 
control ordinances. Boiled down, this 
statement means he will have to take 
steps to insure himself against violating 
the law in his community. 

This paper is a review of various dust 
collectors with the advantages and dis- 
advantages of each as they apply to 
dust ordinances. 4 

The settling chamber has until now 
been a very useful and widely accepted 
flyash-control device. Its only weak- 
ness is that its collection efficiency is 
not high enough to remove as much 
dust as the law requires. 

The same can be said for the im- 
pingement, baffle or low-draft loss col- 
lector requiring no induced-draft fan. 
It removes dust well, but doesn’t re- 
move enough of it. 

For the small plant the centrifugal 
collector has proved highly adaptable. 
There are various forms available but 
they fall chiefly into two classes: the 
first concentrates and separates out a 
high percentage of dust before the fan. 
while the second uses the fan rotor to 
concentrate and separate out the dust 
along an elongated scroll. Both recir- 
culate the dust through a cyclone cen- 
trifugal collector. They are reasonably 
efficient on solids coarser than 325 mesh 


CAE 
a 
| 
| 
} 
| 
| 
| 
| 
| 
| 
| 
raw 
: A 
alr 
j 
| 
4 
We 
| 
i 
Habe 
| 
; | fet 
| 
‘ ag 
| 
oh 
74/3 
Al 
= 
| 
| 
7 
| 
| 
| 
| al 
| 
| 
» 
: 
i 
> 


THE MODERN 


Cleaver-Brooks 


MODEL LR 


/ 


NOW- A Better Boiler- 
Burner Unit to Utilize Today’s 


Low-Cost Fuels — Heavy Oil and Gas 


The Cleaver-Brooks Model LR is a “trail- 
blazer” in modern self-contained boiler 
design and construction. It makes more 
effective use of today’s low-cost fuels, 
(heavy oils and gas), and you are assured 
of better boiler performance. 


A Brief List of Notable Features: 


— the new Cleaver-Brooks rotary burner 
—simple -—- compact — precision ma- 
chined — perfect mechanical balance — 
fully automatic — provides unprecedent- 
ed flexibility in burning heavy fuel oils 
or industrial gases. 

— single low-speed, low-power consump- 
tion blower furnishes both primary and 
secondary air for combustion—less weight 
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and space requirements — reduction in 
sound levels. 

— totally enclosed, drip and dust-proof 
panel for all major electrical controls. 
—electronic combustion safety devices, 
dual low water cutoffs — are standard 
equipment. 

— simplified design of combination gas- 
oil burner permits change-over from oil 
to gas or vice versa in less than a minute. 
— improved design of boiler furnace and 
liberal heating surfaces provide greatest 
economy with all fuels. 

—boilers of all-welded construction — 
meet standards of A.S.M.E. boiler code 
and leading underwriters — burner ap- 


‘. .. With the new 
Cleaver-Brooks Rotary Burner 


proved by recognized national agencies. 


The Cleaver-Brooks Model LR  self- 
contained boilers are of a highly devel- 
oped four-pass fire tube design —~ tested 
and proved by factory and field experience 
on several thousand boilers of this type. 
Write for complete specifications, dimen- 
sion data, firing rates. 


CLEAVER-BROOKS 
COMPANY 
332 EAST KEEFE AVENUE 
MuWAUKEE 12, WISCONSIN 
Now Ready: Bulletin SG 142 con- :* 
tains detailed dote and descrip- 


tion of the MODEL LR. Send for 
your copy today! 
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KENNEDY 
Underwriters’ Appr: 


When you need a Valve 
that’s always on duty... always ready 


Whenever life and property are at stake, the complete reliability and 
dependability that are built into every KENNEDY Valve are plus 
safety features. The valves listed below are approved by Underwriter 
Laboratories and Associated Factory Mutual Fire Insurance Companies. 


IRON BODY DOUBLE-DISC GATE VALVES 


Fig. No. Type Sizes Working Pressures 


67 O.S.&Y. Screwed 2%” to 12” Cold Water, non-shock, 
175 Ibs. 


68 O.S.&Y. Flanged 24," to 14” 2%" to 12”—Cold 
Water, non-shock, 175 
tbs.; 14” —150 Ibs. 


O.S.&Y. Bell Ends | 4” and6”to14” | Same as Fig. 68 


Indicator Post 4” to 14” 4” to 12” —Cold Water, 
Gate Valve— non-shock, 175 Ibs.; 
Flanged 14”—150 Ibs. 


Indicator Post 4” to 12” Cold Water, non-shock, 
Gate Valve— 175 Ibs. 
Screwed 


Indicator Post 4" to 14” Same as Fig. 701 
Gate Valve— 


Bell Ends 


O.S.&Y. Wedge Cold Water, 175 Ibs. 
Disc Gate Valve 


Hose Gate Valve Cold Water, 175 Ibs. 
no cap and chain 


Hose Gate Valve Cold Water, 175 Ibs. 
with cap and chain 


Angle Hose Valve Cold Water, 175 Ibs. 


Angle Hose Valve Cold Water, 300 ibs. 


IRON BODY CHECK VALVES 


Screwed Check 4” to 6” Cold Water, 
Valve non-shock, 
175 Ibs. 
Flanged Check 4” to 12” Same as 
Valve Fig. 125 
Bell-end Check 4” and 6” to 12” Same as 
Valve Fig. 125 


INDICATOR POSTS 


KENNEDY Indicator Posts provide a safe and easy means 
of operating valves installed underground or behind walls. 
Completely enclosed, operation is unaffected by rain, 
snow, or frost. Highly visible aluminum on black indica- 
tor, adjustable to valves of different sizes, protected by 
extra-thick moist-free glass. For wall or ground mounting. 


Write for full particulars Buy from Your Local Distributor 


THE 


VALVE MFG.-CO. 
Ki EAST WATER ST. 
ELMIRA, NEW YORK 


a VALVES + PIPE FITTINGS + FIRE HYDRANTS 
OFFICE-WAREHOUSES IN NEW YORK, CHICAGO, SAN FRANCISCO + SALES REPRESENTATIVES IN PRINCIPAL CITIES 
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(43 microns) but not always able to 
meet the fine dust requirements (20-43 
microns). 

One step further is the dust collector 
used in conjunction with an induced- 
draft fan. It gives excellent collection 
efficiencies. ASME paper No. 50-S-31. 


Fiecp AND Lasoratory MetHops or 
Air-PoL.ution Stupy, by Paul L Magill 
and R W Benoliel, Stanford Research 
Institute. Population of the three Pacific 
Coast states has grown 40 to 50% in 
the last ten years and the economy of 
the region has grown with it. Such 
rapid growth is bound to carry with it 
some evils. One is air pollution. 

In Los Angeles, as an example, four 
million people hive in a 1100-sq-mi area 
and it’s affected by smog. Just what 
produces smog is still a question. But 
there are several factors that add to 
the problem. 

There are 10,000 separate industries. 
more automobiles per capita than in 
any equivalent area in the world, a rub- 
bish-disposal system employing back- 
yard incinerators, a citrus-growing in- 
dustry that uses smoky oil burners or 
smudge pots to guard against frost. 
When you put all this pollution into a 
section that has a unique weather 
phenomenon and topography you can 
expect a difficult problem. 

Stanford Research Institute has run 
a fundamental smog investigation for 
the last three years. Method of attack 
involved is: (1) determining factors 
that affect the transport of pollutants 
from one location to another (2) lo- 
cating the origin of pollutants and where 
they might go (3) studying the effects 
encountered because of atmospheric 
pollution (4) devising methods to catch 
and analyze air-borne impurities and 
then demonstrating their effect in the 
laboratory. 

Both theoretical and experimental 
approaches were applied to step one, 
above. Closely studied was the work 
of Sutton, Bosanquet, Pearson, Thomas, 
Hill, Churchill, Maynard E Smith, 
Beers, Baron, Gerhard, Johnstone and 
others. Effects of stack height and of 
temperature were noted. Dispersion of 
gases from stationary stacks as well as 
moving vehicles is constantly under 
observation. Effect of prevailing winds 
(one direction by night, almost the op- 
posite by day in the Los Angeles area) 
showed an effective stagnation of the 
atmosphere in which the pollutants con- 
centrate, 

Contaminants in the air—over 40 
appear regularly and at least 7 more 
occasionally—have been listed and 
identified. A modified venturi scrub- 
ber of the Pease, Anthony design was 
used to collect particulate matter, in- 
cluding sulfuric acid. MWP paper. No 
number. 
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What’s wrong with this picture ? 


The block insulation on this outdoor high-tem- 
perature breeching is being applied directly to 
the metal surface between the channel-iron stif- 
feners. Each stiffener is then covered separately 
with a half section of pipe insulation. This method 
means extra work, and it doesn’t allow any give 
in the insulation to take care of expansion and 
contraction of the breeching. As the breeching 
moves, cracks will appear in the finish, letting 
in the weather and reducing efficiency. 

A better way to insulate a breeching like this 
is to weld 6” x 6” welded mesh over the stiffeners, 
then wire the insulation to the mesh. This elimi- 
nates the need to cover each stif- 
fener separately. The mesh absorbs 
movement, allowing the duct to ex- 
pana and contract without cracking 
the insulation finish. 

There are breechings where it 
might be better to apply the insula- 
tion directly to the metal surface. 

The right method to use depends on 
placement and size of the stiffeners, 


expansion and contraction of the metal, and 
temperatures inside the breeching. 

On almost any heat insulation job, choosing 
the right construction depends on careful analysis 
of every factor involved. Armstrong engineers 
can do this for you. These men are trained to 
come up with the correct answers to every insula- 
tion problem. Their advice can often make your 
job a better one and save you money as well. 

In addition to engineering help, the complete 
contracting organization thesé men represent of- 
fers you both high-quality insulation materials 
and skilled workmen to apply them. Before you 

; plan another heat insulation job, call 
~; the Armstrong office nearest you. 

* * 
SEND FOR FREE BOOKLET 

“People Make A Good Insulation Job” ex- 

plains the operation of Armstrong's Con- 
tracting organization. We believe you'll 

find it interesting reading. Write for your 


copy to Armstrong Cork Company, = 
Building Materials Division, 7006 ® 


TITTITYT 


1950 


June 


ARMSTRONG’S INDUSTRIAL INSULATIONS 


MATERIALS - INSTALLATION 
FOR ALL TEMPERATURES FROM 300°F. BELOW ZERO TO 2800°F. 


Maple Avenue, Lancaster, Penna. 
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ASK 


to help you 


Few heating or cooling problems are exactly alike. In some cases, 
standardized equipment can be adapted for installation, with substan- 
tial savings in cost and delivery time. On the other hand, many problems 
require specially designed units to meet specific operating needs. 

In either case, ADSCO can provide the right equipment, expertly 
designed and fabricated. ADSCO offers a complete line of standard or 
custom-made heat exchangers in a wide variety of types. 


STRAIGHT-TUBE 
FLOAT HEAD 
HEAT EXCHANGER 
with 
Removable Bundle 

This ADSCO unit has extensive applications in many fields. It can be 
furnished as shown or with non-removable bundle. Tubes may be of copper, 
stainless steel or special alloys. Shells may be fabricated of carbon, stainless 
or nickel-clad steel or copper silicon or other alloys. 


INSTANTANEOUS WATER HEATER 
Water Tube Type 


ADSCO instantaneous heaters in- 
clude: convertors, water heaters, con- 
densate coolers, booster heaters, oil heaters, economizers, etc... . gravity or 
forced circulation . . . vertical or horizontal . . . steam or water tube type. 
Usual construction is steel shell with removable copper U-tubes. Thousands 
of these ADSCO heaters are in use today. 


This heater, with removable U-tube 
element, can be furnished in either hori- 
zontal or vertical design. Shells are 
fabricated, per A.S.M.E. Code, of copper 
silicon alloy, stainless- or nickel-clad 
steel, galvanized or black carbon steel. 
ADSCO corrosion resistant treatment 
adds life to black steel tanks. 


STORAGE 
HEATER 


ASK ADSCO for expert engineering recommendations, draw- 
ings or estimates to meet your specific problems . . . or con- 
sult your ADSCO representative. No obligation, of course. 


EXPANSION JOINTS — HEAT EXCHANGERS 
STEAM TRAPS -— STRAINERS —- METERS 
CASING — ANCHORS — GUIDES 


Plant Problems 


(Continued from page 132) 


on 60 cycles. Main reason is the speed 
increase brings up new stress problems. 
I recommend approaching the whole 
problem with caution. LT may wind 
up with an expensive outlay without 
the good performance of a new 60-cycle 
unit. 
von DANNENBERG 
Brooklyn, N.Y. 


Tip For Single Phase 


As a RULE, 25-cycle transformers can 
be used on 60 cycles with good results. 
Usually, kva rating may be increased, 
the exact amount depending on each 
transformer. A 25-cycle transformer has 
more iron than the corresponding 60- 
cycle transformer. But if 25 cycles are 
put through a 60-cycle job, it starts 
overheating as soon as the primary is 
connected. 

It is mighty difficult to predict change 
in efficiency and pf when going from 
25 to 60 cycles. If single-phase motors 
are used, there is usually trouble with 
the starting device. It is designed to 
operate at a specific speed. 


J I Lacey Niagara Falls, N. Y. 


Cinch With Transformer 


First, Nore that frequency change is 
headed in a favorable direction. Handy 
rule of thumb is that an upward change 
in frequency is always favorable. Here 
it means the machine (transformer or 
motor) has about double the amount of 
iron it actually needs at the higher fre- 
quency. Then if available voltages are 
higher than equipment ratings. rewind- 
ing or reconnecting is necessary. 

If we keep applied voltage constant, 
and increase frequency, efficiency goes 
up and transformer kva rating holds 
about the same. Regulation is slightly 
poorer but this shouldn’t amount to 
enough to cause trouble. Exciting cur- 
rents will be smaller, which will result 
in lower ‘osses when operating at light- 
or no-load conditions. 

Now, consider the motor. Starting and 
maximum running torque are about one 
fourth rated, while speed is more than 
doubled. So resultant hp rating de- 
creases to about one half the nameplate 
rating. 

Major problem increased 
speed. Peripheral speed may be the 
limiting factor. It may also be possible 
to reconnect motor windings to increase 


Is 


here 


number of poles thus reducing speed. 
J DuCuarme H Ropertson 
Worcester, Mass. 


Vary F and V Together 

SuRE, SPEED Gores UP, but keep in mind 
that voltage must be varied in propor- 
tion to frequency. If voltage and fre- 


quency are varied together, motor 
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“For entirely too long our low power output had 


been a bothersome problem, till the lucky day the 


Cities Service engineer called to demonstrate the 
Industrial Heat Prover. 


“We gladly accepted his offer to make a free analy- 
sis, and the results were miraculous! In almost no 
time he found the cause of our trouble — cracks in the 
brick work that caused large quantities of heat to be 


wasted. We made the necessary repairs, and increased 
our average power output by 22%! 
“This Cities Service man is now one of our good 
friends. Might pay you to meet him too.” FREE — bor 0 complete descrip. 
tion of the Cities Service Heat Prover 
mail coupon below for this free booklet 
CITIES SERVICE OIL COMPANY 
Sixty Wall Tower, Room 617 
New York 5, New York 
Please send me without obligation your new book 
let entitled “Combustion Control for Industry.’ 


Name 
Company 
Address 
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nd for This Catalog Now! 


The BS6B SAFETY HEAD story is fully 
red in a new catalog. Send for 

free copy NOW! Use coupon on 
opposite page. Once you understand 
need for SAFETY HEADS, you 
delay. 


Analysis Without Obligation 


‘Jim Myers, SAFETY HEAD Sales 
ager will have a BS&B engineer 
lyze your p relief probl 
submit suggestions to you WITH- 

COST OR OBLIGATION. Mail 
pon on opposite page or call GRand 
. Kansas City, Mo. DO IT NOW! 


frblem: How to Handle with 


Safety Highly Viscous 
Materials Under Pressure 


Chemical engineers of many of the nation’s larg- 
est industrial plants have watched with interest 
development of the NEW BS&B T-ASSEMBLY SAFETY 
HEAD. It is already in demand. It is recommended 
for chemical plants handling viscous materials. 


No other relief device acts as quickly as the BS&B 
SAFETY HEAD. It consists of three principal parts...a 
pre-formed metal rupture disc and two specially designed 
holding flanges. Correct element resistant metals are used 
in fabrication of the rupture disc, which bursts when a pre- 
determined pressure is reached. Instantly a fully unre- 
stricted escape for gases and liquids takes place. And, as 
quickly the possible dangers of property damage, fires 
and injuries to personnel vanish. 


Do You need T-ASSEMBLY SAFETY HEADS? 


The answer is YES . . . to every chemical 
plant using viscous materials under pres- 
sure provided the liquid contacts the metal 
rupture disc. Such plants should not be 
without this new positive protection relief 
device. Read the details on “How a T- 
ASSEMBLY SAFETY HEAD Works” on the 
opposite page. This newly designed T- 
Assemly unit is the combined art of the 
highest achievement of metallurgical and 
engineering skill. 


This installation is used 
when it is not necessary to 


materials handled are not 
toxic or inflammable. 


Here Are Your Answers to Relief ane Problems--Extra Protection for Expensive Equipment 


have a shut-off or when ~ 


A SAFETY HEAD at the relief out! 
let will stop leakage until rupture £ 

disc pressure is attained. Not recom- 
mended where viscous or corrosive 
materials might contaminate internal 
parts of the valve. Investigate your 
~ valve design before using this type 

of installation. 


A SAFETY HEAD under your 
relief valve isolates the valve 
from the vessel contents. This 
stops leakage through relief 
valve until SAFETY HEAD disc 
is burst by overpressure. An open 
bleed line or some type of tell- 
tale indicator must be installed in 


and valve plug. 


chamber between rupture disc- 


When the SAFETY HEAD is used 
as secondary relief device you are 
given positive protection when 
pressure rises to the predeter- 
mined bursting pressure of the 
rupture disc. The primary relief 
valve may fail to function due to 
corrosion, or pressure continues to 
rise due to inadequate relief area. 
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How the T-ASSEMBLY SAFETY HEAD Works 


The shaded portions of the above diagram indi- 
cate a curved channel designed by BS&B through 
which the viscous material washes against the rupture 
disc. This material moves on through the passage if no 
undue pressure rise occurs. However, if the passage 
becomes blocked, such material will tend to solidify 
quickly, causing a dangerous pressure rise. In that 
case, the SAFETY HEAD rupture disc bursts and the 
pressure is given a fully unrestricted opening. 


BLACK, SIVALLS & BRYSON, INC. 


Special Products Division 
KANSAS CITY @ TULSA @ OKLAHOMA CITY 


BLACK, SIVALLS & BRYSON, INC. 
720 Delaware, Sec. 2-6-6, Kansas City, Mo. 


(0 Please send me a copy of the new BS6B SAFETY HEAD 
catalog. 

© Please have a BSS6B SAFETY HEAD engineer analyze my 
relief problem, without cost or obligation to me. 


Firm 


SAFETY 


Address 


develops same torque. With torque re- 
maining the same, horsepower developed 
varies directly as frequency or speed. 
Power transformers of 25-cycle rat- 
ing can be used on 60 cycles without 
change. Same voltage and load rating 
should be applied on 60-cycle operation. 
ANDERSON Neenah, Wis. 


Try Paralleling Windings 
25-cycLeE MoTOR can be used as a 
60-cycle power supply. If 60-cycle volt- 
age is the same as 25-cycle, motor out- 
put remains about the same. But speed 
varies directly as frequency. And if 
increased hp is no drawback, increase 
voltage in proportion to frequency, 
Tabulated results for 10-hp 25-cycle 
550-v 3-phase 750-rpm motor are: 


25 cycles 60 cycles 
Hp 10 24 
Design frequency 25 60 
Design voltage 550 1320 
Phase 3 3 
Rpm (synchronous) 750 1800 


If increased voltage is a problem, con- 
sider reconnecting the motor with coils 
in parallel. In our tabulated case, this 
cuts supply voltage to 660. Now, if 
motor is operated on a 550-v 60-cycle 
circuit, it develops about double its old 
power—about 20 hp-—-and at a new 
speed of 1800 rpm at no load. In addi- | 
tion to changing to two circuits (or 
more) in parallel, possibly the motor, if 
originally connected Y, can be changed 
to delta. This automatically lowers the 
voltage required by 1 -- \/3. 

Transformers fall under the same sort 
of reasoning.’ 25-cycle transformer 
operates on 60 cycles without any 
changes and delivers full load with 
slightly poorer voltage regulation and 
temperature rise. But to work the core 
at its original magnetic design density, 
primary voltage should be raised in 
proportion to frequency. This, again, 
may not be convenient. It may be that 
primary and secondary windings can 
be divided in halves, then connected in 
parallel. This change would allow the 
transformer to give about twice its 25- 
cycle capacity. 

J C Notter Ontario, Canada 


Trim Rotor's End Ring 


ASSUME ONLY FREQUENCY is to be 
changed, and resulting variation of 
speed and hp can be tolerated. Well, 
number of poles in motor remains the 
same in both cases. Motor speed is then 
750 * 2.4 1800 rpm. Similarly, the 
new horsepower is 10% 2.4 == 24 hp. But 
to get this rating and keep torque and 
other electrical conditions the same, line 
voltage must be increased by factor 
2.4, or new voltage is 220% 2.4 528 v. 
Usually voltage must remain the same. 
Alternative is to vary number of turns 
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RELIABLE SCALE OPERATION IS ASSURED 


with S-E-CO. COAL SCALES 


Specially designed worm reducer with 
extra heavy bearings and gears, together 
with a standard frame, totally enclosed, 
ball bearing motor, assures reliable scale 
operation. In addition, such items as end- 
less feed belt, heavy stainless steel hopper, 
and hardened steel parts, all contribute to 
make a unit which will 
run without failure day 
in and day out. 

Reliability of operation 
is the outstanding feature 
of S-E-Co. Coal Scales. 
You need such units in 
your plant. 


Write for bulletin. 


STOCK EQUIPMENT COMPANY 
715P Hanna Building Cleveland 15, Ohio 


per coil. In this case, number of turns 
must be decreased by the factor 0.417. 
Same effect can sometimes be realized 
by reconnecting the coils, but generally 
a complete rewind is necessary. 

Now assume you want to maintain 
hp constant, and speed as near the same 
value as possible. Original motor has 
four poles. You can then go to an 8- 
or 10-pole 60-cycle job. Eight-pole 
motor speed is 750%1.2; 900 rpm and 
10-pole motor speed is 750*0.96 = 720 
rpm. For any change, final calculation 
can vary 10% from actual requirements 
without serious trouble. 

Changes thus far have dealt with 
stator winding. But when changing fre- 


| quency, rotor is also affected. Following 


changes must be made in rotor: For a 
squirrel-cage rotor, end-ring resistance 
must be changed. This may be done 
by decreasing cross section of each end 
ring about one half. If not done, motor 
takes an excessive current while start- 
ing and also takes higher full-load cur- 
rent. If motor is wound-rotor type, 
rotor must be treated the same as the 
stator. 

Then, again, if motor speed is to be 
increased, mechanical construction of 
rotor must be checked to determine if 
rotor can operate at the higher speed 
without serious damage. 

Efficiency of a 25-cycle motor, recon- 
nected for a 60-cycle system, is gener- 
ally somewhat lower. Efficiency of mo- 
tor on 25-cycle system might be 80 to 

%: efficiency when reconnected is 
probably 70 to 80°. Power factor is 
also somewhat lower. 

In general, transformers designed for 
25-cycle system may be used on 60-cycle 
system without seridus results. No 
changes in windings are necessary. 
Losses in transformer are somewhat 
greater on the 60-cycle system. 


James D Ramsey Godfrey, Ill. 


Actual Winding Data 


SINCE THERE ARE many types of motors 
of different design, no one rule is even 
remotely reliable. The question of trans- 
formers is fairly simple. As a rule, the 
lower the frequency, the larger the 
transformer for a given output. A trans- 
former for a certain output and fre- 
quency can be operated at the same 
output on a higher frequency. But a 
60-cycle transformer will not operate 
well on 25 cycles. 

Motor horsepower can often be in- 
creased on a frequency change. As a 
rule, 14% times, and sometimes, under 
favorable conditions, twice the original 
rating. New speed cannot be exactly 
the same. For example, with a 25-cycle 
1500-rpm motor, nearest speed under 
new conditions is 1800 or 1200 rpm. 

Sometimes under favorable conditions 
it is possible to reconnect the coil 
groups. For example, a motor with 72 
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HARBISON -WALKER 
PRODUCTS FOR POWER PLANTS 


Harbison-Walker offers a wide variety of high 
duty, super-duty and high alumina refractories 
in standard and special shapes, plastics, castabies, 
mortars, insulating refractories and basic retrac- 
tories for slag-top bottoms. Shipments are made 
from conveniently located plants or warehouses. 
Our technical organization will gladly help you 
select the exect grodes and types of Harbison- 
Wolker refractories best svited to your indi- 


Let HARBISON-WALKER 


help you solve 
you REFRACTORY PROBLEMS! 


You get longer service from your boiler settings and reduce your 
maintenance costs when you select the correct refractories from 
the complete Harbison-Walker line. 

The grade of refractory needed depends upon the individual 
characteristics of the furnace—-the type of boiler, fuel, method 
of firing, operating practice. The properties you want in your 
refractories include resistance to fusion, fluxing and erosion, 
spalling and mechanical damage. 

Through many years of close association with boiler manu- 
facturers and power plant operators, Harbison-Walker has gained 
intimate knowledge of service requirements. 

For greatest overall economy and satisfaction, standardize on 
Harbison-Walker refractories! 


| 
| 
| 
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vidual needs. 
We 
MARBISON-WALKER REFRACTORIES COMPANY 
ll GENERAL OFFICES, PITTSBURGH 22, PENNA. 
| 


3 

4 

| | 


PROBLEM: Condensate accumulates in 
coils due to lack of pressure when thermo- 
static regulating valve is throttling or 
closed. Improper drainage and water ham- 
mer result when thermostatic valve opens. 


SOLUTION : Drain coils fast. Use trap with 
four to eight times capacity of actual 
steam condensate rate. For medium or 
high pressures, either open or inverted 
bucket traps are suitable. Use open bucket 
traps for low pressures. 


Completeness of the Strong trap line 
enables our engineers to recommend 
exactly the type or size you need—open or 
inverted bucket, closed float, float-and- 
thermostatic (blast), ete., forged, welded, 
cast or semi-steel construction. Bring your 
drainage problems to us for solution. Send 
for Strong Trap Catalog No. 68 today for 
complete details of all Strong traps. 


STRONG, CARLISLE & HAMMOND COMPANY 


1392 West 3rd Street 
Cleveland 13, Ohio 


® 


Reducing Valve 


Strong 30 Series Trap 
for high, medium or 


low pressures. 


Anum Men 


Beg bode Mort 


JSTHER STRONG STEAM SPECIALTIES | 


Strainer 
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slots, 2-layer winding, connected 4 poles, 
25 cycles, gives a speed of 750 rpm. 
Winding has 12 groups of 6 coils each 
and full pitch as 1 and 19. Pitch is the 
number of slots between both coil sides. 
Winding is probably chorded (short- 
pitched), and wound 1 and 16. To 
change this to a 6-pole job means 18 
groups of 4 coils each. Then full pitch 
is 1 and 13. Since coils are actually in 
slots 1 and 16, the new connection 
chords the winding about the same as 
before. Sometimes it is possible to raise 
all top coils, and spring them back 1 
or 2 slots. New speed at 60 cycles, 6 
poles would be 1200 rpm. 

Rating can be increased in propor- 
tion to increase in speed, provided volt- 
age is increased in the same proportion. 
But this generally calls for an odd volt- 
age. Thus, if voltage were 550 at 25 
cycles, voltage after reconnection should 
be 880. If the motor were originally con- 
nected star, it could probably be con- 
nected delta. This would give voltage 
of 508, which is somewhat closer to 
550 v. 

The foregoing shows this question is 
best decided on an individual basis. 
Cost of changes should be compared 
with cost of new equipment. 

A St. Laurent Quebec, Canada | 


Starting Torque Is Low... 
YES, BUT FIRST LET'S CONSIDER a few 
basic formulas. Synchronous speed of an 
ac motor is rpm =: 120f — P, where 
P is number of poles, f is frequency. 
Then reactance varies directly as fre- 
quency. 

From the above. it is evident that 
both speed and reactance vary with fre- 
quency. Since winding reactance and 
resistance limit current flow, it is evi- 
dent that both speed and reactance vary 
with frequency. Since winding reactance 
and resistance limit current flow, a 
change in reactance requires a change 
in impressed voltage to hold a given 
current in windings. 

First, consider connecting the motor 
to a 60-cycle circuit with the same num- 
ber of poles. Voltage applied to motor 
should vary directly with frequency. 
Motor speed also changes in that ratio. 
For a 2-pole 25-cycle motor, speed 
changes from 1500 to 3600 rpm. As- 
suming rotor and bearings can handle 
the higher speed, motor must be me- 
chanically connected to give proper load 
speed. 

If impressed voltage is changed in 
the same ratio as frequencies, magnetic 
saturation of motor iron along with 
current flow is the same. Torque re- 
mains the same; hence hp increases as 
frequency ratio. Since current and 
magnetic density are about the same, 
pf won't change much. 

Although hysteresis and friction 
losses are slightly higher, efficiency 
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Strong 80 Series Trap | 
insures quick drainage of | 
and rapid starting. Strong | 
70 Series Trap (3) drains | 
inlet line, maintaining 
dry steam at temperature 
regulating vatve. 
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Rings 


Machined Backin 


eae for both Designers and 
| Users of Pressure Piping 


for Butt Welds 


M 
¢thod of Dimensioning 


Welded Assembling 


These Standards, applicable to all types of pressure piping, have 
been compiled by the PFI. Their purpose is to suggest standard 
ized design features and procedures for designers, fabricators, 
contractors and users of pressure piping. 


Designing engineers have found these Standards helpful in 

getting better piping and maximum value per dollar of cost. Also, 

Pipe Insti they save time on the drawing board, in procurement of materials 
1108 Clark Bidg.. Pittsburgh 22, Pa. and during erection of the job. 


The four Standards illustrated here have been issued so far, 
and more will be forthcoming. If you are concerned with pressure 
piping. you will find it to your advantage to have copies of these 
Standards. Simply fill in and mail the coupon. 


THE PIPE FABRICATION INSTITUTE 


Devoted to the Technical and 
Economic Problems in Piping 


1108 CLARK BUILDING PITTSBURGH 22, PA. 
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Sound engineering application of Bernitz Air-Cooled 
“Carbofrax” Blocks will eliminate trouble at the grate 
line of your furnace wall and insure: 


e No troublesome clinker adhesion or slag erosion. 

e Reduced outages for refractory repair, even with 
high sulphur fuels. Blocks in service as long as 
20 years with no repairs. 


Increased furnace capacity and efficiency. 


retort underfeed stoker above grate line. Note 
after 11,000 steaming hours the Bernitz $100 
Carbofrax Blocks are unaffected by clinkers, slag 


| Bernitz Blocks installed on side wall of multiple 
or erosion. 


Bernitz Air-Cooled Furnace Linings * Bernitz Air-Cooled 
Spreader Stoker Piers * Bernitz-Nygaard Water Wall Armor 
for Walls and Arches * Bernitz Oil and Pulverized Fuel 
Burner Rings + Bernitz Water Gas Generator Linings 


89 BROAD STREET, BOSTON 10, MASS. 


New York — Philadelphia — Syracuse — Atlanta — Pittsburgh — 

Cleveland — Cincinnati — Detroit — Chicago — Indianapolis 

— Minneapolis — Kansas City — Reno — Montreal — Toronto — 
Winnipeg 


holds roughly constant. Reason is that 
increased speed gives better ventilation, 
reducing copper losses. 

If another speed is desired, perhaps 
the motor windings can be reconnected 
for a different number of poles, main- 
taining the same chord factor or coil 
throw. Reconnecting may result in the 
need for an odd impressed voltage that 
would be impracticable. Any winding 
change should keep magnetic flux the 
same as originally. If this is done, pf 
and efficiency are about the same as 
before. Hp again varies with speed. 

Thus, each motor would be an indi- 
vidual problem as to whether it should 
be operated at a different speed and 
voltage, reconnected or rewound. With 
the excess of material in a 25-cycle 
motor over that in a 60-cycle unit it is 
easier to reconnect or rewind the 25- 
cycle motor for 60 cycles than the re- 
verse. 

One other point to be careful of in a 
change of this sort is whether the 
squirrel-cage rotor has sufficient resist- 
ance to give the desired starting torque. 
It may be necessary to increase rotor 
resistance. For 25-cycle transformers on 
60 cycles, core loss and exciting current 
are less, but eddy-current loss, copper 
loss, total loss, temperature rise and 
impedance all increase, assuming the 
same kva load. 

V N FriepMAN St. Louis, Mo. 


Easy for Squirrel-Cage 
LT suovu Buy the 25-cycle equipment 
provided reconnecting cost is figured in. 

A 4pole 220-v 750-rpm 25-cycle motor 
runs at 528 v, 1800 rpm on 60 cycles. 
But by reconnecting the stator pole- 
groups both speed and voltage can be 
cut in half and motor will deliver its 
approximate original hp at 900 rpm. 

We have changed a 4-pole 750-rpm 
25-cyele motor to a 6-pole 1200-rpm 
60-cycle motor with parallel coil con- 
nections and a considerable increase in 
hp. Naturally, the new hp is a function 
of speed. Only an experienced motor 
winder should make the above changes. 

We are assuming that squirrel-cage 
motors only are considered. Wound- 
rotor motors should have rotor poles 
changed to correspond to new speeds. 
Synchronous motors must have the num- 
ber of revolving fields changed to meet 
the new speeds. 

It is possible to rewind the 25-cycle 
motors for the new conditions with 
greater horsepower from the same 
frames. A good motor winder can easily 
calculate the size copper and number 
of turns from the original coils. 

Transformers are designed for a 
definite ratio of voltage transformation. 
They should operate with 60-cycle pow- 
er of the same voltage at a small in- 
crease in losses. 


C Dement Memphis, Tenn. 
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OUT-OF-DATE in PIPING, TOO | 


The old “washboard” method is a thing of the past just as it should Se in the welded joints of piping. 
In the ordinary type welds, metal protrusions are formed on the inside of the pipe (even backing 
rings cause “humps”’), which impede the flow. This ccuses steam, or whatever it may be, to pass 
through the pipe in a “washboard-like” manner, thus preventing maximum efficiency. The patented 
Mitchell-Westport Joint prevents these protrusions. It consists of a seal and anchor weld that com- 
pletely prevents constriction of the inside diameter without sacrificing maximum bondage or 
strength. Although our shop prefabricated piping facilities can produce any type weld, we believe, 
after you've read our bulletin, “Something New in Welding,” you'll specify the Westport Method 
for high pressures and high temperatures. Write for it today. 


REPRESENTATIVES IN BOSTON, NEW YORK 
CLEVELAND, MOBILE AND HAVANA 


CPATEMTEDT 


ik. MITCHELL & €0., INC. 
944 ELLSWORTH STREET 
HILADELPMIA 46, 
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“A DIME SPENT NOW on proper design 
CAN STOP THE MARCH 


of wasted coal dollars”. 


EQUIPMENT LASTS FOR YEARS 
COAL FOR SECONDS 

Fairmont Coal Bureau Engi- 
neers have the facts and figures 
on hundreds of plants that have 
been designed to efficiently burn 
Fairmont Low Fusion Coal. 

Their “know-how” applied 
to your problem might result in 
lower steam costs for you, 


Write today and 
have your name placed 
on our mailing list. 


MAIL COUPON TODAY! 


FAIRMONT COAL BUREAU, Chanin Bidg., 122 E. 42nd St., New York 17, N.Y. 
Kindly place me on your mailing list to receive copies of your publications and Technical 
Reference Bulletins. 


Nome 


NEW EQUIPMENT 
(Continued from page 152) 


with nearly constant speed versus torque 
regulation. Another model is available for 
operation from 220 v line to control de 
shunt motors up to one-sixth hp. 
Power-supply cabinet, measuring 8x8x4 
in., may be wall mounted, Control-station 
case, which may be mounted near motor 
or near operator’s other hand-type controls, 
is 2x2x4% in. 
Servo-Tek Products Co, 4 Godwin Ave, 
Paterson, N. J. 


PLATFORM HOIST P633 

Rigid tubular-steel —cage-construction 
makes the bosun’s chair a strong, yet light 
one-man platform hoist, ideal for stack and 
tank repair or inspection. 

Worker sits on a bicycle-type saddle 
with two coil springs and operates stand- 
ard bicycle pedals that control a winch. 
The winch raises or lowers the hoist at a 
rate of 25 ft per min. Unit has a rated 
capacity of 625 lb, but weighs only 75 lb. 
It comes complete with 150 ft of %4-in. 
6x19 plow-steel wire rope. 

Safway Steel Products, Inc, 6234 W 
Jay St, Milwaukee 13, Wis. 


BRAZING ALLOY P605 

Carbide facing for forged-steel pegs 
gives them a service life of 30,000 tons of 
coal in coal-pulverizer service. Use of 
Easy-Flo No. 3 silver brazing alloy along 
with a semi-automatic gas brazing setup 
permits application of the carbide facing. 
Lucas-Milhaupt Engrg Co, 5057 So. 
Lake Drive, Cudahy, Wis. 


PAINT ROLLS P639 

Painting device uses a wool-covered hol- 
low perforated-metal roll, kept supplied 
with paint under pressure. In one model, 
paint is in a small aluminum cylinder 
fitted with a spring-loaded piston pump. 
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@ It takes more than a want-ad to get a power plant 
auxiliary and an Induction Motor working together. 
But there is a brisk demand for Induction Motors 
that have operating characteristics required to keep 
auxiliaries humming in the modern power plant. 
The E-M 2-pole Squirrel-Cage Induction Motor is 
designed specifically for such dependable teamwork. 

In the illustration above, there are two 250 hp, 
3560 rpm E-M Heavy-Duty Induction Motors of 
drip-proof construction. They are driving boiler 
feed pumps in the Hunlock Station of the Luzerne 
County Gas and Electric Corporation at Kingston, 
Pennsylvania. 

For years a supplier of Synchronous Motors for 
power plants, E-M applies this wide knowledge of 
power plant requirements to the design of large 


Induction Motors for special high-speed drives. 

A half century of specializing in big motor 
engineering shows in the way E-M [nduction Motors 
are built for the most dependable kind of perform- 
ance year after year. They are a-triumph of big 
motor engineering, with their sturdy rotors; the 
multi-layer, impregnated insulation of their stator 
coils; their long-lived, cool-running bearings; strong 
frames of rolled steel plate; quiet operation, and 
job-engineered external protection against environ- 
mental hazards. 

For full information, see your nearest E-M Sales 
Engineer, or write for our Publications 189 and 190. 


ELECTRIC MACHINERY MFG. COMPANY 
MINNEAPOLIS 13, MINNESOTA 


1300 - TRA - 27085 


SPECIALISTS IN 


MOTOR ENGINEERING 
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which forces out paint when valve is 
opened. 
In a larger model, paint is in a pump- 
fitted can to which a long hose connects. 
The hose runs to a paint roll, which the 
painter moves lightly over the surface to 
be painted, in the same way as the small 
model is used. The small model holds 1 * 
pint of paint, the large one 2.5 gal. 
Rubberset Co, 56 Ferry St, Newark, 
N. J. 


VERTICAL SPEED-REDUCER P653 
Designated as Type ND (gear shaft 


downward) and Type NU (gear shaft up- 

ward), these units are particularly suited 

| for agitator and mixers along with use in 

a | connection with supplementary low-speed, 


spur-gear drives without outboard bearings. 
Continuous lubrication of gear-shaft 


| . . 
D ® A | N A G 3 | bearing is ensured by displacement-type 


STi pump on shaft end. External radial or 


ro A p A ¢ | T Y Aw { T We thrust loads are taken up in heavy tapered 


roller bearings. 


Cleveland Worm and Gear Co, 3249-59 


Cla wi uo-STEP Leverag e E. Eightieth St, Cleveland 4, Ohio. 
STEAM TRAPS 


Get the DOUBLE-LIFT 
that doubles 


steam trap efficiency! 


@ It pays to be curious about the 
| efficiency of the steam traps you are 
' using. Are you getting the value you 
can and should get in terms of drain- 
age capacity? Or are you paying a 
premium for the capacity you require? 
Clark DUO-STEP is a new idea. It 
actually gives Clark Steam Traps 
double the drainage capacity of old- 
fashioned traps of equal size. And 
that means double value! 


Find out about DUO-STEP today— 
and save the difference! 


THE CLARK MANUFACTURING CO. 
1831 East 38th St. * Cleveland 14, Ohio 


FLEXIBLE COUPLING P642 
This coupling has been redesigned after 
ten years of service. Improvement in rub- 
ber composition and bonding has _ in- 
creased torque capacity 20% above previ- 
ous values. Hubs and adapter plates have 
been redesigned to facilitate disconnection 
and removal of the entire gland assembly. 
Redesigned components are interchange- 
able with the equivalent ones of all 
couplings now in use, and standard parts 
may be combined to allow six different 
mounting arrangements including flange 
mounting on a flywheel. Stiffness factors 
can be controlled and are available for 
torsional analysis. This coupling is de- 
signed primarily for engine drives and for 
‘applications involving extremely severe 
torque fluctuations. 
Falk Corp, 3027 W. Canal St, Mil- 
waukee 8, Wis. 


Send for the 
story on Clark 
DUO-STEP 
Leverage today! 


CONTROL CABLE P665 
For 600-v operation and conductor operat- 
ing temperatures of 168 F. Compared with 
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Continuing Metallurgical 
Study Produces Major 
Savings For Utilities 


ACK some ten years ago, Kellogg's metal- 

lurgists, working with the turbine manu- 
facturers, discovered that carbon-moly steel, 
which had been “killed” with less than half 
a pound of aluminum per ton, could readily 
be heat-treated at lower temperature to achieve 
the desired uniform acicular grain size for 
optimum elevated temperature strength. 

This was, naturally, important as the de- 
mand grew for piping to withstand operat- 
ing temperatures up to 950° F. But even more 
important was the later discovery that this 
steel showed practically no graphitization at 
this temperature. As a matter of fact, when 
raphitization troubles hit the utility industry 
in general during the early forties, Kellogg 
carbon-moly installations using this steel were 
found to be unaffected. Obviously this meant 
a saving of hundreds of thousands of dollars 
for those utility companies that had followed 
Kellogg carbon-moly specifications. 

Today, to prevent graphitization at even 
higher temperatures (up to 1050° F.) chrome- 
moly steels have been generally adopted by 
the industry for main steam piping. 

Functioning in the same pattern as they did 
a decade ago, Kellogg's metallurgical groups 
are currently working toward pin-pointing the 
minimum amount of chromium that can be 
used successfully in high temperature piping. 

Specific and continuing development work 
is one of the many advantages that utility com- 
neg gain when they specify M. W. Kellogg 

igh temperature and high pressure piping. 


Illustrated — photomicrograph (500 m.) of 
Specimen indicating presence of graphitization. 


Special studies of unusual Metallurgical research by 
problems such as graphitiza- recognized specialists who 
tion to assure long life and have made major contribu- 
low maintenance. tions in this field, 


Exclusive Equipment for accu- Complete facilities for che fab. Top welding performance in Quality contral, devised by 


tately analyzing stresses inpip- _ricationof steelproductsfrom shops and in the field by weld metallur 


gical experts, embrac 
ing and providing unique simple forgings to specially ers accustomed to working ing forming, heat treatingand 
data for critical installations cast bi-mertallic devices, under X-Ray checks non-destructive testing 


The M. W. Kellogg Company, Inc. (A Subsidiary of Pullman, Inc.) — Offices in New York, Jersey City, Buffalo, Lo: Angeles, Tulsa Houston, Toronto, Londen and Paris 
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Filters used in one 
installation of this 
process that pro- 
vides a flow rate of 
200 gallons per 
minute. 


SPARKLER MANUFACTURING CO. 
MUNDELEIN, ILLINOIS 


Makers of industrial horizontal plate filters 
for over a quarter of a century 


in Steam Condensate 2 


. . . reduces oil down to less than .25 
p-p.m. in return condensate, the lowest 
of any commercial process, by em- 
ploying Sparkler filters, together with 
other equipment. 

This process is engineered to your 
requirements and our _ installation 
service men will be on the job to see 
that it works to both your and our 
complete satisfaction. 

Write Mr. K. L. Carr, Sparkler Mfg. 
Co., Mundelein, Illinois for estimate 
of the cost of an installation for your 
one plant. 


conventional types of control cables poly- 
ethylene PNR is 25-30% smaller and 
10-15% lighter. 

Nylon is extruded over the polyethylene 
to add stability to increased ambient tem- 
peratures. There’s a tough over-all sheath 
for the small diameter-control cable. It is 
chemically inert, and cable can be laid 
directly in acid or alkaline soils. 
Rockbestos Product Corp, 550 Nicoll 
St, New Haven 4, Conn. 


BOILER-FEED PUMP P644 

A new single-suction, double-case, barrel- 
type boiler-feed pump is designed for 1200 
to 250-psi pressure range. Design is based 
on tests of various types of volutes, return 
passages and impeller types and arrange- 
ments. This unit has back-to-back impellers 
and radially balanced double volutes in a 
split inner casing. 

On the larger capacity pumps, the first 
stage has two single-suction impellers in 
parallel. Each takes one half the flow, 
which gives full advantage of a double- 
suction impeller in the first stage and 
permits operation at lower suction heads. 

The pump has radial and axial balance 
and freedom from expansion in any direc- 
tion as well as accessibility for mainte- 
nance. While the pump is intended primari- 
ly for boiler-feed service, it can be used for 
other high-pressure applications. 
Allis-Chalmers Mfg Co, 864 South 70 
St, Milwaukee, Wis. 


PRESSURE-TESTING RIG P637 

Simple equipment of this air-operated 
hydraulic-pressure generating device han- 
dles static-pressure testing of boilers, pip- 
ing systems, compressor cylinders and 
similar pressure vessels. Developing up to 
23,000 psi, it is also suitable for many 
types of laboratory destruction tests where 
extremely high pressures are involved. 

Intensifier is compact, weighs only 80 
Ib and is mounted on two rubber tires for 
easy movement. Operation requires only 
connection of unit to any compressed-air 
line. 

In operation, the intensifier draws oil 
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For positive) valve sedi 


UNCONDITIC 


Designed by men who know automatic 
control valves, the K & M Bellows Seal is the 
ultimate in protection for valuable or toxic 
process fluids or in vacuum service where air 
infiltration would be serious. 


The seal is engineered to be uncondition- 
ally leakproof. Its efficiency is assured by its 
rugged simplicity . . . by ingenious functional 
extra safeguards inherent in the unique de- 
sign of the seal itself. 


Study the salient features as indicated on 
the cutaway view. Note also that the tube 
collar, the inner tube and the valve stem are 


“positively sealed by welds — not threaded 


parts. The bellows, too, is sealed permanent- 

ly at the bottom of the inner tube by a 

resistance weld; thus pressure is confined to 
the outside of the bellows 
where it can be more safely 
taken .. . furthermore, the 
bellows cannot buckle. 


Here is the absolute 
seal between valve stem 
and valve body. Simple. 
Strong. Sure. Constructed 
of 3 ply Type 347 or 316 
Stdinless Steel, for pres- 
sures to 500 PSI and tem- 
peratures to 600°F. the 
K &M Bellows Seal is avail- 
able with any K & M Dia- 
phragm Motor Valve in 
sizes from % through 3 
inches with full travel in 
each size. 


Write for complete details. 
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PUMPS Tie 


Here’s the foremost Pump Value, in high qual- 
ity features at a low price. This MR Pump has 
hand-finished water passages, to minimize 
friction; impeller is rigidly and concentrically 
fixed on stainless steel shaft tor perfect balance 
and vibrationless performance; pump casing 
equipped with bronze wearing ring—a /Jong- 
life feature seldom found in low-priced pumps; pre- 
lubricated bearings; spring loaded bronze seal; 
motor and impeller assembly can be lifted by 
removing three bolts—and without disconnect- 
ing any piping. Write now for Bulletin CP-949. 


ECONOMY 


TYPE M-R 


CONDENSATION 
PUMP 


HOFFMAN SPECIALTY CO. 


Mumm Othce and Factory: Dept. P-6, 1001 York St., Indianapolis 7, Ind.* Representatives in Principal Citte 


| from its built-in supply reservoir. Variable 
| static hydraulic pressures are preset by a 
simple turn of the regulator valve equipped 
with an air-pressure gage. Discharge pres- 
sures are visibly indicated on a large 
| direct-reading gage. Any static pressure 
up to 23,000 psi can be quickly built up 
| by using air pressures up to 90 psi. 

| Cooper-Bessemer Corp, 200 Thomas 
| Ave, Mount Vernon, Ohio. 


CABLE FAULT-LOCATOR P649 
High-voltage dc impulse transmitter with 
| pickup coil and detector designed primarily 
for locating faults on lead-covered cable 
| installed in ducts. Has applications also on 
| aerial and buried cable. 
Set is essentially independent of the type 
ie fault or its apparent resistance. It de- 
| pends only on the impulse voltage required 
| to break down the fault. Unit is rated up 
| to 20 kv for use on all cable up to 15 kv 
| and higher. 
James G Biddle Co, 1316 Arch St, 
Philadelphia 7, Pa. 


| TIME-DELAY RELAY P661 
Relay is for use with a separate motor 
| starter and pushbutton station to provide 
automatic restarting of a motor after a 
momentary voltage fluctuation or power 
failure of a few seconds duration. If power 
failure is prolonged more than a few sec- 
'onds, the relay circuit times out, discon- 
necting the motor from the line. 
| Automatic restarting of motors after a 
|momentary power failure is particularly 
| advantageous in textile or chemica! indus- 
| tries where a shutdown might cause damage 
| to material in process. In other applications 
| such as oil fields, where motor starters are 
| installed at widely separated locations, it is 
| inconvenient and time-consuming to restart 
jall motors manually each time a_ brief 
voltage fluctuation occurs. 
Square D Co, Industrial Controller 
Div, 4041 N. Richards St, Milwaukee 
12, Wis. 


ALL-PURPOSE BELTING P643 

Designed to meet industry's demand for 
a single textile belting, it will handle all 
elevating and conveying requirements for 
practically all types of materials from 
food to gravel, and for power transmis- 
sion. It is made from a specially woven 
cotton duck impregnated with neoprene 
compound, 

This combination of heavy, tightly woven 
duck and neoprene impregnation gives 
extra strength and durability, also water- 
proofness, low stretch and shrinkage. It 
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Most boiler drums are high —direct gages 
are far from operating floor. 


® Obstructions often make gages hard to 
see — necessitate special equipment or 
frequent climbing to inspect. 


@® Saves thousands of steps, hours of valu- 
able time. Brings gage reading down to 
eye level at safe distance from boilers. 


Why Reliance 


EYE-HYE 


@ EYE-HYE assures perfect measurement, 
dependability and clear reading. 


@ All-hydrostatic principle—no mechanical 
parts—no adjustments on location. 

@ Reads in liquid, like a conventional gage, 
but easier, faster because of illuminated 
green indicating fluid. 


@ Oldest practical remote gage, nearly 9000 
in use, on land and sea. 


One model for pressures to 600 psi. Higher pressure de- 

signs for pressures to 2,000 psi. Also long window model 

for wide liquid level variation—for tanks, heaters, etc. 
Write for Bulletin CO. 


Reliance EYE-H YE 
| Remote Readin 
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Fig. 3705 


For Outstanding Service 


Handling Corrosive Liquids — 


Goulds new stainless steel centrifugals 


ADVANCED PUMP DESIGN-- 


The Goulds 3705 stainless line represents the last word in 
effective design. Fig. 3705 pumps will give you efficient, 
dependable, 24-hour service in handling corrosive liquids—at 
low cost. 


CAPACITIES— 


Goulds stainless steel centrifugals are made in 8 sizes with 
capacities to 750 G.P.M. and heads to 180 ft. depending upon 
capacity. 


ADVANTAGES — 


Exceptional efficiency (see Bulletin for performance curves) 
plus extreme simplicity make this an ideal pump for corrosive 
applications. High interchangeability of parts cuts stocking 
pees problem. Quick inspection or cleaning—simply remove casing 
cover without disturbing pipe connections. 
Write for Bulletin 725.3 for complete details 
on this new stainless steel pump. 


PUMPS INC. 


Seneca Falls 
New York 


is sanitary. Because the weave is sealed 
against small particles, it is highly resist- 
ant to vegetable, mineral and fruit acids 
and oils, and is unaffected by grease. Can 
easily be washed in boiling water or 
steam, and can operate in high tempera- 
tures. Available in four styles, a variety 
of thicknesses, and widths up to 48 in. 

Victor Balata & Textile Belting Co, 
55 Park Place, New York 7, N. Y. 


COAL LOADER P641 
A heavy-duty loader requires no truck 
maneuvering if the truck is within the 
radius of the swiveling load-trimming dis- 
charge-conveyor. Model 544 is a_heavy- 
duty pneumatic-tired loader, for 15-mph 
road speed. Easy control of loading is ob- 
tained by the hydraulically controlled trim- 
mer. It loads highest trucks or longest 
trailers without requiring truck and driv- 
er to waste time jockeying into position. 
Positive spiral feed and hydraulically 
controlled clean-up scraper make clean-up 
easy in big capacities; overload release 
prevents damage and reduces maintenance 
costs. Hydraulically controlled swivel con- 
veyor swings, raises or lowers. Model 544 
is mounted on special loader-type pneu- 
matic-tired chassis. 
Barber-Greene Co, 630 West Park Ave, 
Aurora, Ill. 


PUMP-PROTECTING UNIT P663 

Protectrol control prevents damage to 
pumps caused by their running without 
discharging water. This unit automatically 
stops the pump, and keeps it from starting 
until manually reset. 

Emergency conditions cause unit to 
energize audible alarm circuit and light 
warning light. Unit is equipped with alarm 
silencer and automatic rest. Pushing man- 
ual reset button restores all circuits to 
regular operation. 

Automatic Control Co, 1005 University 
Ave, St. Paul 4, Minn. 


VERTICAL TURBINE PUMP P640 

A small, vertical turbine pump, with 
glass-lined bowls and bronze impellers, can 
be used in deepwells as small as 4 in. in 
diameter. Equipped with vertical hollow 
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WHAT CAUSES TUBE FAILURE? 


When deposits are present, tube failure can usually be readily traced to the 
insulating effect of deposits on tube metal. The proper use of the proper water 
treatment will eliminate this problem. 

In many cases, however, deposits are not present in failed tubes. Tube failure 
frequently results from mechanical action . . . poor circulation, steam blanketing, 
flame impingement, faulty design and similar troubles. In such cases, the cause of 
the failure often cannot be readily determined and careful investigation is required. 


You can’t overcome the problem if you don’t know the cause! 


The Drew System of Water Treatment eliminates guesswork. It starts with 
proper diagnosis. It includes recommendations for corrective treatment, and 
other preventive measures such as modification of operating cycles and redesign 
of equipment, if required. It is specialized service applied to your individual 
boiler problem. 

Don’t gamble with guesses! Consult the Drew Engineer or write for further 
information. 


E. F. DREW & CO., INC. 


15 East 26th Street, New York 10, N. Y. 
Yationuide sewice in Boiler Water and Cooling Water Conditioning 
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Pritchard 


INDUSTRIAL 
COOLING TOWERS 
Help You Save Water! 


Wherever heat is to be dissipated to 
the atmosphere, you can depend on 
a Pritchard Cooling Tower to do 
the job more efficiently and eco- 
nomically at water savings up to 
99% over former wasteful methods! 


Adequately sized, thoroughly engi- 
neered ard manufactured of high- 
est quality materials, Pritchard 
Towers are guaranteed to meet your 
peak as well as your normal load 
requirements. Wherever you see a 
Pritchard Cooling Tower, you see 
water conservation at work. 


Consult your nearby Pritchard rep- 


resentative for the solution to your 
water conservation problem. 


Write for FREE Bulletins 


EQUIPMENT DIVISION 


ie Pritchard 


Dept. No. 51 908 Grand Ave., Kansas City 6, Mo. 


District Offices: CHICAGO ¢ HOUSTON 
NEW YORK ¢ PITTSBURGH ¢ TULSA e ST. LOUIS 
Representatives in Principal Cities from Coast to Coast 


| shaft electric motor, this unit delivers 15 
to 140 gpm. Design features include: ad- 
|justment on the drive head to change 
capacity or pressure in one simple opera- 
tion; closely spaced synthetic rubber bear- 
ings and *-in. stainless-steel shaft. 
Developed for small water systems and 
industrial plants it has an oversize foot 
valve to hold water in the column, assur- 
ing positive lubrication of all bearings and 
shaft journals. Valve face is rubber lined 
and mounted in an inclined position to 
prevent sticking or clogging by sand. Use 
of 5-ft column sections makes the pump 
| easy to install, particularly where overhead 
is limited. 
|A O Smith Corp, 3533 N. 27 St, Mil- 
waukee 1, Wis. 


PHOTOTUBE LIGHT SOURCE P658 

General-purpose light sources have simple 
snap-on covers that make possible lamp 
replacement in about 20 seconds. Pre- 
focused lamps are used throughout, assur- 
ing that the filament is in the proper posi- 
tion in relation to the transmitting lens of 
the light source. 

Phototube holder is furnished complete 
with phototube, lens, masks and nine feet 
of connecting cable. For mounting con- 
venience both a mounting clamp (providing 
360 deg horizontal and 120 deg vertical 
adjustment) and a standard pipe thread 
for half-inch conduit are provided. 
General Electric Co, Schenectady 5, 
N. Y. 


WALL-FIN RADIATOR P617 
Multilength, Wall-Fin radiators in 
standard lengths from 2 to 12 ft in 6- 
in. increments are made up in steel, non- 
ferrous copper or aluminum. Easily 
installed cabinets in unit lengths lock 
together with push-in rivets and a new 
hanger that rides with expansion and con- 
traction of the heating element. 
Trane Co, LaCrosse, Wis. 


LEVEL INDICATOR P635 

Illuminated-dial indicator, Model 240, 
operates from a 3 to 15 psi pneumatic 
‘transmitter or direct from valve-loading 
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Uniform, 
Free-Flowing 
Steam 


Pennsylvania Bradford Breakers crush and clean ROM coals in one 
operation. Mechanically simple, the Pennsylvania Bradford is a Aig, 
revolving, gcreening cylinder fitted internally with deflecting lifting 
shelves. Chal, delivered to the feed end, is continuously lifted an 
dropped As the cylinder turns at an economical 12-18 RPM. Passing 
m i n us debris i gape through the screen holes immediately (no overcrushing), 
while Jarger lumps stay trapped until shattered by the constant drop 
. All debris larger than the screen perforations travels to the end 
of ghe breaker and is automatically scooped out by a plow. The result: 
3/uniform product containing minimum fines, no oversize, no large 
debris—an ideal feed for efficient pulverizer and stoker operation. 
Debris elimination minimizes damage and shutdown of pulverizers. 


Power demand of these Steelbuilt Pennsylvania Bradfords—less than 
YY, HP per ton. Maintenance costs—less than $.001 per ton for parts 
and labor. For Central Stations and Industrial Plants; capacities up to 
1000 TPH. Write for Bulletin 3007. 


PENNSYLVANIA CRUSHER COMPANY, Division of Bath I 
Works Corporation, 1714 Liberty Trust Bldg., Philadelphia 7, Pa. 
Representatives in New York—Boston—Pittsburgh—Birming- 

ham — Roanoke — Detroit — Chicago — St. Louis — Crosby, 
Minn.— Los Angeles — London, England. 


for less than */3c¢ per ton 


pen 


sun COMPANY 
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Simplify Your Hose Buying 
with Hewitt-Robins Servall 


New All-Service Hose 
Ends Need for Many 
“Special” Types 


If your plant has many intermittent, 
light-duty uses for hose, Hewitt- 
Robins new Servall all-service hose 
is the efficient economical answer! 


SERVALL IS IDEAL for handling air, 
water, moderate amounts of gasoline 
and oil, mild chemicals, low-pressure 
insecticides and the like. It solves 
the inventory and cost problems of 
buying many special hoses for infre- 
quent use, and it ends the hazard of 
using a hose designed for only one 
service. 


SPECIFICALLY, Servall is recorm- 
mended for: All types of small air 


service; hot or cold water service 
within recommended working pres- 
sures; low-pressure spraying and fire- 
fighting; intermittent gasoline and 
oil service where the hose is not con- 
tinuously filled; weak inorganic acids 
and alkalies and water contami- 
nants; grease, paint (not lacquer) 
and insecticide spraying. 


HERE IS MANY-HOSES-IN-ONE; de- 
pendable wherever and whenever a 
special heavy-duty hose is not re- 
quired. Buy Servall. Buy it by the 
reel, use it as you need it. Think of 
the money you save! 


BULLETIN 137 gives complete data HEWITT ROBI NS 
—ID, OD, working pressures, reel ” 

lengths, ete. Call your Hewitt Rub- 
ber distributor (see ““Rubber Prod- 


ucts” in classified "phone book) or SERVALL HOSE 
write Hewitt Rubber Division, 240 ; : 


Kensington Ave., Buffalo 5, N.Y. 


---- HEWITT-ROBINS INCORPORATED 


BELT CONVEYORS (belting and machinery) ©¢ BELT AND BUCKET ELEVATORS 
CAR SHAKEOUTS « DEWATERIZERS «¢ FEEDERS ¢ FOAM RUBBER PRODUCTS 
FOUNDRY SHAKEOUTS INDUSTRIALHOSE MINE CONVEYORS MOLDED RUBBER GOODS 
RUBBERLOKT ROTARY WIRE BRUSHES SCREEN CLOTH e¢ SKIP HOISTS ¢ STACKERS 
TRANSMISSION BELTING ¢« VIBRATING CONVEYORS, FEEDERS AND SCREENS 


tools; for air cleaning and general air | 


pressure to give sensitive, accurate readings 
| of liquid level. 


Units are available in multiples from 
1 to 8 for flush panel mounting. A solid- 
red band on the translucent dial makes it 
easy to read from a distance. If desired, 
high- and low-level adjustable mercury 
alarm switches can be wired in series with 
a hermetically sealed standard Panalarm 
signaling unit. This lights up a red bull’s 
eye and sounds a warning horn if levels 
get beyond selected levels. 
Panalarm Prod Div, Panellit, Inc, 7218 
N. Clark St, Chicago 26, Til. 


| 


_ HAND HOISTS P638 
Made in capacities from 4% to 4 tons, 
these hoists are compact, operate in close 
headroom, are light weight and easy to 
handle in tight places. Their construction 
features include a modern gear drive, 
Weston-type brake, steel load chain, steel 
housing, self-lubrication, and drop-forged 
top and bottom hooks. They have a high 
safety factor against possible impact load- 
ings. 
Wright Hoist Div, American Chain & 
Cable Co, 1100 East Princess St, York, 
Pa. 


ADJUSTABLE-DIA. SHEAVE  P601 

Adjustable-diameter V-belt sheave, has 
flanges mounted on taper bushing and 
sleeve. This double-taper hub, in addition 
to providing easy mounting and dismount- 
ing of the sheave, is designed to lock the 
unit rigidly into a single, solid sheave. 
Split-taper bushing provides easy handling, 
on and off the shaft, adapts the sheave to 
any shaft size and to positive clamping 
action on the shaft. 

The split-taper sleeve locks the flanges 
to the hub to eliminate all flange looseness. 
Eliminating all operating clearances be- 
tween hub and flanges of the sheave pre- 
vents vibration so factory-dynamic balance 
is constantly maintained. Simultaneous 
movement of all flanges, when settings are 
changed, maintains V-belt alignment. 
The American Pulley Co, 4200 Wissa- 
hickon Ave, Philadelphia, Pa. 


HEAVY-DUTY DIESEL P690 

In the 195-375 hp range, the TS diesel 
can be made portable, but is not the auto- 
motive type. Unit is a 4cycle 7-in.-bore 
8'y-in.stroke single-acting engine with a 
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This overcharge test, Mr. Diesel, proves that = xiOes can “give it and take it” 


The Exide overcharge test is rough and rugged. Plates and 
separators are subjected to continuous overcharge . . . not for 
a short time, but as long as 48 weeks, and at an average tem- 
perature of 100° F. The purpose: to make certain that Exide 
Batteries give you maximum service life. 


Results of this and other tests prove that you can count on 
Exide Diesel Cranking Batteries for: 


high maintained voltage—a quick breakaway and high 
cranking speeds. 


long life—low depreciation, less frequent replacements. 
low costs—operating, maintenance, repair. 


ruggedness for heavy-duty service in all climates. 


Get top performance, long battery life and economy with — 


Exide Batteries. Use them for all your Diesel cranking— 
buses, trucks, trailer-tractors, off-the-highway equipment, 
ships, power plants, Diesel-electric locomotives. 


LET EXIDE’S ENGINEERING STAFF, the largest in the industry, 
help you find the right answer to any Diesel cranking problem. 


POWER 


THE ELECTRIC STORAGE BATTERY COMPANY 
Philadelphia 32 
Exide Batteries of Canada, Limited, Toronto 
Meg. Trade-mart Pat. Of. 


1888... DEPENDABLE BATTERIES FOR 62 YEARS,..1750 
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weight of about 30 Ib per hp. Fuel con- 
sumption is 0.40 lb per hphr. Engine is 
in the 900-1000 rpm range. 

Normal starting is by 250-psi air ad- 
mitted to all cylinders in turn through a 
starting-air distributor. Other methods of 
starting can also be furnished. Engine is 
designed for mounting either on a simple 
concrete base, or on welded-steel skids 
where portability is desired. 
Ingersoll-Rand Co, 11 Broadway, New 
York, N.Y. 


TYPES 


VARIABLE SPEED 


TURBINE 


WATER TREATMENT P636 

A powdered treatment, Formula 353, is 
said to be rapidly and completely soluble, 
with superior sludge conditioning and cor- 
rosion protection qualities for diesel or 
steam-generator service. 

Formula 353 is a potassium-type treat- 
ment developed from laboratory research 
with a Vapor-Clarkson steam generator. 
It can be applied directly to water-storage 
tanks, automatically by chemical feeders 
or, with diesel locomotives, by using solu- 
tion tanks and proportioning pumps. 
Dearborn Chemical Co, 310 S. Mich- 
igan Ave, Chicago 4, Ill. 


Murray Type S Steam Turbines are well suited to a variety of jobs including those 
drives requiring variable speed. These turbines may be constructed with hydraulic 


type variable speed governors and complete pressure lubrication system including CABLE REEL P651 


reservoir, filter, cooler, oil pressure gauges and thermometers. 


Turbines so equipped are not only suitable for variable speed operation but for 
higher operating speeds as well. These features make the Type S variable speed tur- 
bine an ideal drive for high speed centrifugal compressors and blowers. 


Pictured above is such a machine designed to deliver 400 HP at 7400 RPM. This 
machine is arranged for speed adjustment by means of hand control or by automatic 
control. The turbine is also equipped with a vibrating type speed indicator and a 
remote control tripout device. Note that the construction provides an oil tank of 
generous oil capacity. The combined base and tank arrang t may be extended 
for mounting the driven machine if desired. 


Write today for full details 


Model 3000 series Powereel is portable, 
saves labor, time, eliminates excessive cable 
wear. Unit is rated at 75 amp, 220 v, and is 
designed for use with any phase current. 
Collector ring permits winding or unwind- 
ing of cable without interrupting service. 
Reel comes with either 3 or 4 collector 
rings as standard. Standard models weigh 
21 Ib, and with special hand truck weigh 
30 Ib. Examples of capacity are: 300 ft of 
*4-in. diameter No. 12, 4-conductor cable 
or 3200 ft of 2-conductor shielded micro- 
phone lead cord. 

Industrial Electrical Works, Dept 
A102, 1509 Chicago St, Omaha 2, Neb. 


DIESEL-GENERATOR UNIT 

Sixty-cycle units are available in 40, 50, 
60, 75, 100, 125. 200 and 250 kw ratings. 
There are similar units for 50-cycle oper- 


Vi AY IRON WORKS COMPANY 


BURLINGTON, IOWA 
BUILDERS OF STEAM POWER EQUIPMENT FOR THREE QUARTERS OF A CENTURY 
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FOR P PERFECT KILN, 


“OVEN OR 
ROOM 


Mr. H. Klank, the maintenance engineer of the American Laundry Machine Company piant in Chicago 
says that this Sarco KR-14 Room Control has been on this wood kiln for 27 years without repairs. He ought 
to know, because he put it on there. 

‘Recent reports include 2 Sarco Control in California overhauled after 24 years service and one in 
Cleveland in 25 years without repair and the owner figures that temperature control has cost him less than 
a cent a day. 


HEAT AND HUMIDITY CONTROLS 
OFFICE ROOM CONTROL 


W. H. Barber, manufacturer of lubricating oils 
in Chicago, experienced difficulty with the office 
heating until the Sarco KR-14 room control with 
Sarco Float-Thermostatic Steam Traps were in 
stalled. Now “no trouble and don’t expect any.” 


In baking, if it’s not the heat—it's the humidity. This {yor 
makes identical loaves of top quality bread day in and out 
because both heat and humidity of proof boxes are Sarco 
controlled, 


LET THE SARCO ENGINEER NEAR YOU SUGGEST 
274 


SARCO COMPANY, INC. 
Represented in Principal Cities 
Empire State Building, New York 1, N. Y. 


SARCO CANADA, LTD., TORONTO 5, ONTARIO 


rE 


PRODUCT QUALITY 
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YOUR 
OWN GASKETS 


GASKET 


CUTTER 
Ve BELOIT PACKING A portable tool for cutting 


AND RUBBER CO. Be 1%" dia. to 19” dia. circular 
Butler and Sepviva Streets ° 
Phi - Sy gaskets from all kinds of soft 

- sheet packings. Rigid and 

i , simple to operate. Larger 

a s @ Belmont reine: sizes only require cutter bar 
for ever gig replacement. os 


J Steam - Water Oil - Gas - Air 


Gaskets Acids Alkalies Ammonia 


ation at a slight de-rating in kw capacity. 
These diesel-generators are designed for 
continuous service applications where the 
unit is the primary power source in addi- 
tion to an emergency power source. 

At full generator load, engine delivers 
from 68 to 76% of maximum horsepower 
available at that speed. Standard diesel- 
generator unit supplies 50-60 cycles, 3 
phases, 3 or 4 wires. 

Cummins Engine Co, Inc, Columbus, 
Ohio. 


VERTICAL BOILER P699 

New low-cost line, 100- to about 600-Ib- 
per-hr capacity, vertical, tubular, high-pres- 
sure (100-psi) boiler units are equipped 
with York gun burner, automatic control, 
low water cutoff, condensate-return system 
and draft adjuster. 

Boilers are full-length-riveted, built to 
ASME construction, complete with base, 
combustion chamber and trim. 
York-Shipley, 89 Jessop Place, York, 
Pa. 


TILTING MOTOR BASE P654 
Designed for fractional-hp motors, base 
has reversible mounting brackets for ver- 
satility of motor installation. Convenient 
handle allows adjustment of motor to de- 
sired position. 
Gerbing Manufacturing Corp, 650 W. 
Washington Blvd, Chicago 6, Ill. 


UNIT CONDITIONER P628 
Six new models of industrial dry-coil 
vertical air conditioner are available in 
six sizes per model up to 25,000 cfm. 
Heavy galvanized-steel casing has all 
seams Everdur-welded. Spiral, fin pipe, 
continuous cooling coils operate fully 
flooded with high- or low-pressure control 
or liquid-refrigerant pump recirculation. 
Low-pressure receivers have external float 
control. 
York Corp, Roosevelt and Smith St, 
York, Pa. 


FLUORESCENT FIXTURES P657 

Eight-foot 2-lamp fluorescent lighting 
fixture together with 4-foot matching unit, 
both designed especially for continuous- 
row lighting applications in industrial 
plants, 

The new 8-ft HFFS-296 fixture was en- 
gineered to simplify maintenance by the 
use of two 4-foot reflectors instead of one 
reflector running the entiré*“length. Thus, 
one man can handle maintenance opera- 
tions despite the new units over-all length. 
Sylvania Electric Products Inc, 500 
Fifth Ave, New York 18, N. Y. 
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PLANT EQUIPMENT NEWS 


Reader Service Page for New Products and Literature 
Use the handy FREE service cards for additional information on this month's new products or for 


copies of latest trade catclogs. 


AIR CONDITIONING, HEATING, 
REFRIGERATICN AND VENTILATION 
Bulletin fea- 


on revolvin, 
| details are a early 
ing Mfg Co, Linden, N. J. 


SPRAY NOZZLES—-Catalog No. 
0 lists spray nozzles and acces- 
sories for industrial and air-condition- 
ing applications. Dimension data are 
with explanatory illustrations, 
dustrial Div, Delavan Mfg Co, 3009 
Sixth Ave, Des Moines, Iowa. 
A28 TOWER — 4- 


COOLING 
folder, No. AG- 


water- 
tower. Marley C 
& Marley Rds, Kansas Ci Kans. 


A29 ATERCOOLERS — 12 - 
No. 401 
rect-expansion of tube 
construction des hstand 


stresses in mate te ten 
es. olers shown use 

for the refrigerant. Doyle & Roth Mfg 

Co, 136-60 St, Broo 


jetings, as 
stan for various of fans, and 
illustrations of rev fan arrange- 
ments. National Asso of Fan Manufac- 
turers Asen Inc, 2159 Guardian Bldg, 
Detroit 36, Mich. 


IFFUSERS— 
A31 No f- fur furn rushes engin 


iag and performance dat on the 
ber-Colman line of Venturi-Filo celling 
air-distribution outlets. Barber-Colman 
Co, Rockford, Il. 

PANS AND BLO 


A32 catalog ives full “ta 


neering imensions, per- 
t rices regarding all types 
and sizes of fans for industrial, com- 
raercial and residential applications. 
lsea Fan & Blower Co, Inc, 
Grove St, Irvington, N. J. 


BOILERS AND AUXILIARIES 


ID-5044 general 

tion and dimens ay of the company’s 


8 rom. 8 to 
Jessop Place, York. 


FLYASH 
folder describes the new Buell 
“LR” flyash collector for flyash 
prevention on smalj-boiler installations 
limited draft. Size and 
ensions are included. Buell Engrs Co, 
ine, 70 Pine St, New York 5, N. 


B45 CYLINDRICAL No, 
SRATORS—+- ge bulletin, 
50-2, contains a deta summa 
design and operating MO, 
and operating test data on a 36,000-lb- 
~hr Flow steam- generator instal- 
ation. ‘o-Chem Devel ment 
10 EB five Bt, New York 17, N. Y. 
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Be sure to fill out, com: one 
coupon for each item of informo- 
tion you order. (See somple, 


MAB: 


Vour Title. 0000 
TOWER, 390 West 42nd $t., New York 18, 


Your Wome........ 


POWER, 390 West Hew York 18, 


Write here number of item 
in which you ore interested 


Your Nome... 


Your Title. . 
POWER, 390 West Now York 18, 


nee 


in which you are interested in which you are interested 
Your Your 
Power, 380 Wess Now York POWER, 330 West 42nd Mew York 16, 6/80 
Write here number of item Write dere nunsber of Hom » 
in which you are interested on which you ore interested 
Your Yeur 


Your Home. . 


POWER, 390 West tnd tre York 18,8 


POWER, 390 West How York 16, ¥, 
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TO ORDERJADDITIONAL DATA) | 
|| 
teres, Wins urbine-driven unis right.) This gives your request rs 
eater. Included are complete details | 
design and construction, ‘together with authority ond helps the mone 
ngineering data and Gimensions, bo facturer to oddress your copy | 
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of information you want, detach 100 Wess | | 
along the scored lines ond drop ut | 
the cards in the moil. | | 
ai FILL OUT AND MAIL TODAY! NOT GOO) AFTER SEPT 1, 1950 i 
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Your You 
FAN STANDARDS — 32 - 
“Standards, Definitions, Terms ani Teat 
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B46 BLOWDOWN sY#TEM-—4- unif and minimize 
folder and chart show plant en- Wheelco Co, 847 W 
gineers how to determine the proper- rison St, Chicago 7, 
sise continuous blowdown system for an 
installation. Comments TEMPERATURE REGULA 
and disadvantages of various —Form No, 230 Guntntes inform- 
installations are also listed to asulet the ative éata on various types of adjust 
engineer in arriving at the mos able, automatic and self-operating Sar- 
nomical system for his plant.  Heeseew co temperature Sarco ? 
Co, Watertown, Wis. “State New York 
“alustrates the Petro-Chess ELECTRICAL 
and illustrates etro-Chem EQUIPMENT 
-Flow furnace, nt convection 
design. It also includes design and op- MOTORS—4-page broadside, 
erating characteristics of these cyiin- 0. PB-N200, Series 1-850 covers 
cal furnaces. Petro-Chem Develop ae ‘motors: np, high and 
and pag evoted 
modifications, stich as each ae 
io eann 
E18 ACTUATING CYLINDERS—132- 
page booklet, No. 5600, gives di- FPS PRESSURE TRAN 
mensions and weights, ratings folder, No. 2250, de- 
tations of the Ledeen line of med wand scribes and i ustrates the Hagan difter- 
heavy, and super duty tg 9 a ential pressure transformer, whic 
Wig Co, i806 8 Ban cylinders. r measuring differential pres- 
Co, 1600 San Pedro St, sure for recording and con- 
geles 16, Calif. or ligula ¢ flow of st gas 
or liquid fuel, wales, an Dorp, 
E19 PROGRAM OONTROLLERS — 323 Fourth Ave, Pittsburgh, 
| Bulletin CH~1 describes Wheel- 
co Chronotrols, automatic time-temper- F74 SWITCHBOARD: 
m ature program controllers used in in- letin, No. 18B6149A, Sires 
dustri of metals, chemicals, duplex switchboards for convenient 
” ceramics, e here the particular oe” centralized control, bench for 
fication requires a predetermined heat- concentrated coa of aotate and re- 
@ to ensure product lays, and rec cop: cubicles for 
FIRST CLASS 
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autiliary sou pment. Allis- 
Chalmers 3 Mig Co, 962 8 70th St, Mil- 
waukee, 
F75 12- entitled 


“ARMA Blectrical Resolvers,” covers 

new electrica] resolvers 
7 others in 2 size groups Goemages 


control 
Pp, 264 36th St, B yn 82, N. ¥. 
F7b CONTROL 4- begs 


CABLE — 
advantages of Rockbestos PNR eS 


diameter 600-v control aa 
applications are show Rock 
Products Corp, Nicoll St, New 


Haven 4, Conan. 


F77 LIGHTING GUIDE — 
brochure, entitied “A A Plan nie 
Guide Improved Plant Lighting 
t concepts of planned | 


metho to be 
me plo 
4 fg Co, Des Plaines, 
4 data boo! 


Bais electrical control requirements 
included. Arrow-Hart & 

Co, 103 Hawthorn 


ELECTRIC GENERATOR — 
yur Katalight form, No. 350-FCP, 


a Katolight machine, which 
arranged to provide as many as 


kato, Minn. 


K31 
No. 71, contains 
prices and of Wiedeke 


other 
thick or 

lo. 


K32 MACHINE 

booklet, No. 
care of ac rotating ede By ata Contents 
are broken down broa 
tive maintenance 
including inaalation, 
measuring ins on 
i and proper mach: 

‘aalmers 


Allis- Miz Co, 
28 ‘Milwaukee, Wis. 


turbin 


Corp, 209 ve, Lebanon, Lail. 


12 
iets Abundant 

Wet = ire 
recommended 


and informative data on the devel 
of “wot water” capeule 
and its automa’ Hydro! 

ve Corp, 220 B 48nd St, New York 17, 


K36 NOISE REDUCTION—A serivs 
of bulletins, pre for main- 
tenance, safety, action and other 


to ve noise-reduc 


mgines and comp 
Manning Co, Libertyy ile, in. 
K37 TRAVELING }CREENS—. i- 
cation engineering eet 


No. control of 

cycl or veling screens. 

matic installation drawing and a typical 
(Continued on page 196) 
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Hartford nn Hk 
MAINTENANCE AND 
SAFETY EQUIPMENT 
nsfer units with thin, py 
ple tube sheets. Gustav 
833 Richard St, Dayton, 
06 
K33 PRECISION LATHES — s-page 
catalog, No. L-10, illustrates 
and describes a new series of Light Ten ae 
South Bend lathes. Specifications and . 
prices are given. Attachments and ac- i Bai 
cessories are also listed. South Bend haw 
Lathe Works, South Bend 22, Ind. 
K34 PURIFYING bulletins 
discuss solutions to power in- a Bi 
terruptions, engine treakdowns, and head 
robiem resulting from 
diesel fuel and 
if 
| 
Ki | all A 
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STEAM 
GENERATORS 


The operating economies which result from Su 
rior’s higher efficiency and long-lived dependabi 
pay real dividends to their owners. Their ther 
efficiency (guaranteed to exceed 80%) insures low 
fuel costs. Their rugged, heavy-duty constructi 
spells years of dependable, trouble-free operatign. 

Fuel and maintenance savings are outstandi 
where Superior Steam Generators have replac¢ 
older equipment . . . but the greatest dividends 
sult where Superior Steam Generators are specifi 
for new steam plants. For here are added to th 
economy of operation (1) the economy of sm 
space, (2) the elimination of an expensive stack (f 
Superior’s induced draft requires only a vent for t 
products of combustion), and (3) simplified instal 
tion resulting from Superior's complete fact 
assembly and wiring. 

There'll never be a better time to buy a Superi 
Steam Generator . . . because these dividends st 
with the first day’s operation, and every day the 
after adds its dividend. 


17 sizes trom 20 to 500 b.h.p. for pres- 
sures up to 250 p.s.i. Fully automatic 
with all grades of oil or gas. For 
complete data write for Catalog 201. 


| 
ii. | | 
7 
GAS 
| 

Superior ndustries, Int 


IN POWER PLANTS, 


the right answer to every tem- 
perature and pressure Fittings 
Problem is W-S Screw End and 
Socket Weld Forged Steel Fit- 
tings. 
Basic materials are selected from 
a wide choice of chrome-moly, 
carbon and alloy steels. Designs 
are carefully engineered. Fit- 
tings are drop forged for strength 
... precision machined for ac- 
curacy of finish, and instrument 
inspected for perfection of 
threads, sockets, angles and con- 
centricity. Investigate them to- 
day. 
Write for Bulletin A3-50. For 
information on Stainless and 
Alloy Steel Fittings, ask for Bul- 
letin S-1. 

SOLD THROUGH LEADING 
DISTRIBUTORS EVERYWHERE 


. DISTRIBUTORS PRODUCTS DIVISION, ROSELLE, 


WATSON-STULIMAN ... 


1 Fittings, Valves, ire 
ear | Hand Pu ps, cks, Pipe Be s and HyHrauile Equipment 


rs and Manufacturers of Forged 


FORGED STEEL 


wiring diagram are among engineering 
details included. Foxboro Co, Foxboro, 
Mass. 


K38 METAL REPAIRS—4-page is- 

sue of METCO News, Volume 
5-#1, shows how metallizing saves 
money on turbine repairs. Typical ap- 
plications are illustrated. Metallizing 
Engrg Co, Inc, 38-14 30th St, Long 
Island City 1, N. Y. 


MAINTENANCE MATERIALS 


L53 REFRACTORY CONCRETE —- 

24-page booklet, revised edition, 
entitled “Lumnite Refractory Concrete,” 
contains detailed information on re- 
fractory concrete mixes—proportions of 
Lumnite and various aggregates—and 
tables for selecting proper types for a 
wide range of temperatures and insul- 
ating conditions. Lumnite Div, Univer- 
sal Atlas Cement Co, Chrysler Bldg, 
New York 17, N. Y. 


L54 OIL SEALS—16-page handbook, 

entitled “Johns-Manville Clip- 
per Seal,” is divided into sections on 
the principle of Clipper seals, their 
construction, advantages in various ap- 
plications, installation data, and other 
information of interest to oil seal users. 
Johns-Manville, 22 E 40th St, New 
York 16, N. Y. 


L55 REFRACTORY CEMENT—Bul- 

letin No. R-49 lists applications 
and qualities of R & I Moldit-D refrac- 
tory cement. Illustrations are included. 
tefractory & Insulation Corp, 120 Wall 
St, New York 5, N. Y. 


L56 PACKING—-3 publications de- 
scribe Walker's line of Lion 
Twin-Pak ring packing: Lion Shallex 
packing for shallow stuffing boxes; 
Lion Unilip and Two-Lip heavy-duty 
hydraulic packings. Design features 
and service recommendations are given. 
James Walker Packing Co, Inc, 96 
Liberty St, New York 6, N. Y. 


L57 ANTIRUST PAINT — Single- 

sheet contains price schedule 
and specification list on Speco Rustrem, 
antirust paint, which can be applied 
over rust without wire brushing or 
scraping. Speco, Ine, 7308 Associate 
Ave, Cleveland 9, Ohio. 


L58 BEARING BRONZE—? bulle- 
tins, No. 150 and 250, cover 
semi-finished die-cast bearing bronze 
shapes and special bar stock sizes up 
to 19-in. OD, up to 40-in. long solid, 
and -up to 20-in. long cored. Magnolia 
18 W Jersey St, Elizabeth 


L59 EXTRACTORS—8-page leaflet 

features Reps pipe and stud ex- 
tractors. Tells how they work, gives 
prices and a list of recommended sizes. 
Reps Tool Co, Box 5, Elmwood Branch, 
Hartford 10, Conn. 


L60 SELF-LOCKING RINGS — 6- 

page broadside, No. 5, consists 
of a series of Waldes Truarc self-lock- 
ing rings. Complete engineering data, 
specifications, and typical applications 
for each ring type are given. Truarc 
Sales Div, Waldes Kohinoor, Inc, 47-16 
Austel Place, Long Island City 1, N. Y¥. 


MATERIALS HANDLING 


M36 CONVEYOR SYSTEM — 6-page 

bulletin, No. 3849, describes the 
company's new, precise proportioning 
and blending system, heart of which is 
the Convevometer, a self-testing feeder- 
weigher designed for “stream” delivery 
of small, crushed, granular or nonflush- 
ing, ground materials. Richardson Scale 
Co, Clifton, N. J. 


M37 DIESEL TRACTOR — 29-page 

booklet, No. 12676, explains 
quality features of Caterpillar D8 diesel 
track-type tractor. Illustrations and 
specifications are included. Caterpillar 
Tractor Co, Peoria &, Il. 


M3 VIBRATORY FEEDERS — 16- 

page catalog covers the Syn- 
tron line of Vibra-Flow’ vibratory 
feeders, long conveyors, multiple mag- 
net models, furnace feeders, infrared 
dry feeders, etc. Syntron Co, 492 Lex- 
ington, Homer City, Pa. 


M3 ELEVATORS —- 24-page pam- 
phiet, entitled “Vertical Trans- 
portation,” gives informative data and 
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N'S Irvin Works one of the laraest 

W | 4 most mod em finis ing mills jn the nation 


You get superior work because Littleford for 68 years has been fabricat- 
ing power house equipment, large jobs and small, in any quantity, in any 
weight or kind of metal. You win by our unusual facilities and skilled 
pe my eceneg You pay for no trial and error at Littleford, because we 
really know how! Send specifications and let us quote on your next job. 


FABRICATORS OF PLATE AND SHEET METALS DUCT WORK—BREECHINGS 


UTTLEFORD BROS., INC. 
438 E. Pearl St., Cincinnati 2, Ohio 


DO 
YOU j G 


For Your Job! 


Did you know you could easily have the right 
size and style of rotary pump for your job? 
When you select Viking, the size and style 
is not limited. 


Viking . . . the original gear within a gear 
rotary . . . offers the most complete range in 
the entire rotary pump field. 


Vikings are built to do your job right. There 
is no compromise. It will pay you to write for 
bulletin 50SW today. Your problem has a 


ii. right answer. Ask Viking for 
VIKING 


it. No obligation. 
AN HONORED NAME 
IN DUMPING 


PUMP CO. 
Cedar Falls, lowa 


illustrates the Otis line of passenger 
elevators, escalators, freight elevators, 
dumbwaiters and company services. 
Otis Elevator Co, 260 llth Ave, New 
York 1, N. Y¥. 


MECHANICAL TRANSMISSION 


N25 FLEXIBLE .COUPLINGS — 2 
bulletins are offered. No. 8105 
contains construction features, method 
of selection, and dimensions of Falk 
Airflex couplings for frequent high- 
torque load fluctuations. No. 8100 illus- 
trates typical installations of same. 
Falk Corp, 3001 W Canal St, Milwaukee 
8, Wis 


N26 SPEED REDUCERS — 8-page 

booklet, No. 125, presents 2 new 
Cleveland vertical speed reducers, par- 
ticularly suited to such equipment as 
agitators and mixers, and for use in 
connection with supplementary low- 
speed spur-gear drives, without out- 
board bearings. Cleveland Worm & 
Gear Co, 3295 E 80th St, Cleveland 4, 
Ohio 


N2 MERCURY CLUTCHES—3 bul- 

letins: No. 216 describes the 
Mercury clutch in general, listing and 
illustrating various applications; No. 
217 deals with Mercury Automatic 
clutches applied to gasoline engines; 
No. 218 covers electric-motor installa- 
tions. Automatic Steel Products Inc, 
Canton 6, Ohio. 


N28 SHAFT COUPLINGS — 8&-page 

folder, No. 50, discusses sphere 
gear shaft couplings. Diagrams and di- 
mension tables are included. Dykman 
Mfg Co, 41 Park Row, New York 7, N. Y. 


METALS AND ALLOYS 


R21 COPPER ALLOY—28-page pub- 

lication, No. B-34, 3rd edition, 
consists of 2 sections. First part lists 
Anaconda’s most generally used alloys, 
together with all applicable specifica- 
tions. Second part lists specifications in 
numerical order with a brief descrip- 
tion of materials covered as to grade, 
type, temper, anneal, etc. American 
Brass Co, Waterbury 20, Conn. 


R22 STEEL BOILER TUBES—Tech- 

nical bulletin No. TB-331 gives 
informative data on electric-resistance- 
welded steel boiler tubes. Tables are 
furnished on maximum allowable work- 
ing pressures for different diameters 
and gauges of tubes for watertube and 
fire-tube boilers. Babcock & Wilcox 
Tube Co, Beaver Falls, Pa. 


METERS AND INSTRUMENTS, 
MECHANICAL 


T3 MANOMETER FLOWMETERS 

—-&-page catalog, No. 37, illus- 
trates and describes a new line of F&P 
mercury manometer flowmeters, which 
require no pressure-tight bearings or 
stuffing boxes. Fischer & Porter Co, 37 
County Line Rd, Hatboro, Pa. 


T37 THERMOMETERS — - page 

folder, No. 16-C-30, furnishes 
complete specifications for 80 different 
commercial thermometers for a wide 
variety of temperature measurements 
including refrigeration line, steam, air- 
duct, diesel engine and general testing. 
Retail price list is given. H-B Instru- 
ment Co, 2633 Trenton Ave, Philadel- 
phia 25, Pa. 


PIPING, FITTINGS, 
VALVES AND SPECIALTIES 


U48 PACKLESS EXPANSION 

JOINTS—24-page booklet fea- 
tures Badger self-equalizing, directed 
flexing, and nonequalizing expansion 
joints. General instructions and speci- 
fications are included. Badger Mfg. Co, 
230-260 Bent St, Cambridge 41, Mass. 


Uu49 FITTINGS AND FLANGES — 
88-page catalog, No. WF-1950, 
contains informative data on Grinnell 
seamless carbon-steel welding fittings 
and forged steel flanges Also gives 
standard schedules with their specifica- 
tions, list prices and sizes, dimensional 
tolerances, thread standards and 
threading practice, ete. for flanges; 
plus sizes and wall thicknesses of weld- 
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eee easier and better 


the WeldELL way 


For the practical facts about pipe welding fittings go 
to the practical men...the welding foreman; the pipe 
fitter foreman; the construction superintendent... 
who have used all kinds and know the field. 

They will tell you that the job moves faster and 
costs stay down when WeldELLS and other Taylor 
Forge fittings are used 


—pp ...because of the precision quarter markings, : 


the sized end tangents, the accurate machine 
tool bevels and lands. 
They will tell you that the job maintains momentum 
easier, smoother 
... because of the completeness of the line and 
better identification markings. 
They can tell you...at least, design men will...that 
the finished job is better 


... because it is done with fittings that are engi- 
oy neered down to the last detail to meet all 
requirements of every job. 


Yes, ‘““WeldELLS have everything”...to make it easier 
... better. Coupon brings lots of facts. 


TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS © General Offices & Works: Chicago 
90, IL. (P.O. Box 485). Eastern Plant: Carnegie, Pa. Western Plant: Fontana, 
Calif. Districs Offices: New York: $0 Church Street. Philadelphia: Broad 
Street Station Bidg. Putsburgh: First National Bank Bldg. Chicago District 
Sales: 208 S. LaSalle Sureet. Houston: City National Bank Bldg. Los Angeles 
Subway Terminal Bldg. 
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Please send a copy of your new welding fittings 
and forged steel flange catalog 484 

Nome 

Position 

Compony — 

Street Address 


Mail to Toylor Forge & Pipe Works 
P.O. Box 485, Chicago 90, Ill. 
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ing fittings stocked in other metals. 
Grinnell Co, Inc, Providence 1, R. I. 


U CORRUGATED EXPANSION 

JOINTS—10-page folder, No. 63, 
furnishes installation instructions, di- 
mensions, construction and function of 
Kopperman packless corrugated stain- 
less-steel and copper expansion joints. 
Joseph Kopperman & Sons, 312-16 New 
St, Philadelphia 6, Pa. 


U51 STEAM EQUIPMENT—12-page 

bulletin, No. G-1307, covers the 
Yarway line of steam-plant equipment 
including blowoff valves; water columns 
and gages: liquid-level indicators and 
recorders; expansion joints; steam 
traps; strainers and spray nozzles. 
Yarnall-Waring Co, Chestnut Hill, 
Philadelphia 18, Pa. 


U5 RADIATOR VALVES AND 
TRAPS—16-page booklet, Sec- 
tion No. 10 & 11, consists of diagrams 
and dimensions of Marsh _ radiator 
valves and traps. Construction and 
operation details are explained. Marsh 
Heating Equip Co, Skokie, Ill. 


U53 SAFETY HEADS — 16 - page 

folder, entitled “BS&B Safety 
Head Price List,” contains sizes, rat- 
ings, specifications, and prices of 
BS&S’s safety heads and accessories. 
Black, Sivalls & Bryson Inc, 720 Dela- 
ware, Kansas City 6, Mo. 


U REGULATING VALVES — 12- 

page bulletin, No. S-22-C, cov- 
ers the company’s complete line of 
low-pressure regulating valves for con- 
trolling gases and liquids in level, tem- 
perature or pressure requirements. 
Swartwout Co, 18511 Euclid Ave, Cleve- 
land 12, Ohio. 


U5 PIPE COUPLINGS—Catalog No. 
14 OF THE NATION'S 25 LARGEST POWER STATIONS swivel’ pipe couphines.. “there 


are 8 basic styles in sizes from %-12 in. 


* and for pressures from vacuum to 12,000 
RELY ON psi. Gil-Lair Products Inc, 81 Masonic 
q | Court, Pasadena, Calif. 


STEAM TRAPS—2 bulletins ar 
Leadership naturally attracts leaders! . . . Significant 


is i special features of Sarco thermostatic 
of this is the fact that such a large percentage of the pak See eae ee 


Country’s leading power plants and industrial plants sizes, no seats to change for different 
H pressures, etc. No. 130 tells about in- 
depen upon CARDOX systems and equipment for verted-bucket steam traps. Sarco Co, 
fire protection. Inc, Empire State Bldg, N. Y. 1, N 
Many years ago, the Cardox Corporation pioneered puns 
and made available low-pressure carbon dioxide for 


fire protection. The systems and equipment using this PROCESS PUMPS—s-paxe fold- 


er, No. 1125, discusses the new 
more effective extinguishing agent were manufactured ne af 
and installed by CARDOX. New methods, new view- pumps designed for handling hot or 
° h : cold clear liquids, viscous liquids, cor- 
oints, new techniques — all have been perfected by rosive liquids or liquids carrying sus- 
ARDOX pended solids. Vane characteristics and 
x | materials of construction can be se- 
In its cag tamnen. never-ending research program | lected to suit requirements. De Laval 
Cardox has invested millions of dollars in the scien- h 
tific study of fire hazards and how best to overcome All literature designated wit 
them. a star (%) may be obtained only 
Today Cardox is one of the world’s largest producers _ by writing direct to the manu- 
of carbon dioxide — and the undisputed leader in facturer on company letterhead, 
fire extinguishment and prevention by means of low- giving writer’s name and title. 


pressure storage and mass discharge of this inert, PUMP-PULSATION PROBLEMS —— 
H . 8-page publication, No. 500, treats 
gas. I d h | in detail the gpa 
avings to indust ave en enormous — not | Provides illustrations of typical pumps, 
alone fires but in minimizing loss of 
? formulas for determining the sizes o 
“ti i i i i | Greer hydro-pneumatic accumulators 
production time, materials and equipment in cases 
of actual fires. ing of ourges produced 
: 4 commonest piston-type pumps use 
Have your secretary write for WHERE ‘ ‘ hydraulic systems. Greer Hydraulics Inc, 
THERE’S SMOKE”, an interesting booklet : 454 18th St, Brooklyn, N. Y. 
about fire hazards, sent gratis to executives. 


*Low Pressure Carbon J WATER TREATMENT 
Dioxide Fire Extinguish- i 
x19 booklet, No. WC103, graphically 
ee describes design, operation and features 
of the Graver Reactivator used for 
water clarification and cold process 
water treatment. Various accessories 
also described. Graver Water Con- 
itioni ‘o, Dept 103, 216 W 14th St, 
New York 11, N. Y. 


BELL BUILDING CHICAGO 1, ILLINOIS Branch Offices in Principal Cities X20 COLLECTORS—16- 
; page pamphlet, No. 4906, gives 
informative data on 3 different types 
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“last 25 > 
well, 


Water Conditionir 
of industry in 


nditioning. Cons 
IRANE CORPORA’ 


- = 


AERATING HOT PROCESS 


| Softeners installed in the | 
|: full capacity they would 
dea of the dependable service Co Hour. that will give you some 
team power plants in every t has been ering 


SINGLE 
AND 
TWO STAGE 


1750 R.P.M. 
WIDE RANGE 
OF SIZES 

| 

FOR SCREW 
OR FLANGE 
CONNECTIONS 


Write for 
BULLETIN 
111-WJ 


[ADLING HIGH TEMPERATURE AND HIGHLY VOLATILE 


Motor Driven APCO Two Stage, Water 
dacketed, Turbine-Type Pump with Flange Connections. 


APCO 
with EXTRA 
STUFFING 


These notable pumps are made available “by request’ 
of many of our engineer friends. Water jacketed 
APCO pumps were developed specifically for the effi- 
cient handling of high anewe and highly volatile 
liquids. They are ite for expan- 
sion and contraction due } heat. Because Apco's 
multi-vaned impeller handles vapor or air along with 
the liquid there can be no vapor lock within the pump. 
e cool liquid in the water jacket reduces the temper- 
ature of any liquid leakage a - the extra deep 
stuffing boxes— thus flashing or vepentng of the 
leakage is prevented. May be made of any machinable 
metal for handling corrosives. Requires but small 
amount of such special metal — with resultant economy. 
We . your consideration of the many features of 


ps. 


AURORA CENTRIFUGAL PUMPS 
A complete line, notable for streamline coordination 


between impeilers and shells, including Single and 
Two Stage Horizontally i Case, Side Suction, Ver- 
Seal, Non Clog, Sump, Mixed Flow, Special Design, 
etc. 


DISTRIBUTORS IN PRINCIPAL CITIES 


50 Loucks Street, AURORA, ILLINOIS 


of Carter circular collectors for clarifi- 
cation and sludge collection used in 
sewage treatment, industrial - waste 
treatment or water purification. Ralph 
Co, Atlantic St, Hackensack, 


OTHER EQUIPMENT 


Z58 VOLTAGE REGULATORS—16- 
page bulletin, No. 01B6056C, F 
engineering details on new ‘ 


furnishes 
design and construction features incor- 
| porated in Allis-Chalmers transformer- 
type AFR %% step feeder voltage reg- 


ulators. A standard-ratings table is e 
| also provided. Allis-Chalmers Mfg Co, 
| 952 S 70th St, Milwaukee, Wis. 


Z5 PORTABLE COMPRESSOR-_4- 

page leafiet, No. H-850-B71, 
features the Worthington Blue Brute 
60° portable compressor, contractor's 
model. Specifications and dimensions 
are included as well as illustrations. 
‘ioe hes Pump & Machy Corp, Har- 


rison, N 
Zé HEAT-TRANSFER DEVICES— 
April issue of G-R News outlines 
many different types of heat-transfer 
apparatus manufactured by the firm for 
power plants. Included in the descrip- 
tions are boiler feedwater evaporators 
and heaters, oil and water coolers, heat- 
ers for fuel oil and storage tanks, and 
generator air coolers. Griscom-Russell 
+g Madison Ave, New York 17, 


Z61 ANNUNCIATORS—4-page fold- 
er explains and illustrates the 
function and construction of Autocall 


Type “ANG” annunciators for use in 
control panels, control desks, etc, in 
public utilities and industries. Auto- 
eall Co, Shelby, Ohio. 
Z62 LABORATORY MATERIAL — 
2 catalogs are offered: No. 94 
consists of glass pipe and fittings in 
%- through %-in. sizes. No. $5 fea- 


tures precision-bore round, square and 
capillary tubing for use in high-ac- 
curacy barometers and manometers, 
burettes, and other precision glass ap- 


pid 


4, 


PLANT 


Nell 


Pioneer Service & Engineering Co. 
231 South LaSalle Street « 


Chicago 4, Illinois 


No. GEA 48 tells about GE's 

watthour- meter evaluator 

4 used in determining the economic point 

+f at which to retire older watthour 

apt meters. General Electric Co, Schenee 
tady 5, N. Y. 


+ 


paratus. Fischer & Porter Co, Hatboro, 
Pa. 


Z63 


SYSTEM ae 


form, No 1-4, presents the 
Superior Unity pe audible and visual 
annunciator. Construction and opera- 


tion details are given. Superior Appli- 
ance Co, 73-39 Central Ave, Glendale, 


All literature designated with 
a star may be obtained only 
by writing direct to the manu- 
facturer on company letterhead, 
giving writer’s name and title. 


Zz DIESEL SETS—24-page booklet 
describes the company’s facili- 
ties and sources for supplying diese} 
generating sets, motors and electrical 
ecuipment. BFM Industries Inc, 2124 
Mill Ave, Brooklyn 34, N. Y. 
Z65 DIESEL ENGINES — 
pamphlet, No. 12725, contains 
information on Caterpillar’s latest 
diesel engines, models D397, D386, D375 
and D364. Advantages, specifications 
7 and performance charts are included 
Caterpillar Tractor Co Peoria 8, 


16-page 


Central Vermont Public Service 
Corp, Rutland, has ordered a General 
Electric 5000-kw gas turbine to be installed 
by July 1951. Total cost, including auxili- - 
aries and building, will reach $1,200,000 
for an annual output of about 42,000,000 
kwhr. Capability will be 6000 kw. Bunker C 
will be the fuel, about 500 gal per hr. x 
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Make sure 


the lubricating system of that new turbine is clean— 


lush wath 


Gulf Turbine Flushing 


The surest way to thoroughly clean the lubricating sys- 
tem of your new turbine is to flush with Gulf Turbine 
Flushing Oil. It has excellent flushing action—removes 
grease-type slushing compounds, welding scale, chips, 
sand and other loose foreign matter. It is very effective in 
cleaning inaccessible parts of the system. 

Gulf Turbine Flushing Oil has been fortified to pro- 
vide an effective rust preventive film. You can be sure 
that all oil bathed surfaces in the system are completely 
protected. 

An important advantage of Gulf Turbine Flushing 
Oil over other types (such as certain solvents) is that 
the undrained portion in the turbine systems does not 
impair the lubricating value of the turbine oil. For Gulf 
Turbine Flushing Oil is itself a satisfactory lubricant. 

Only one-third to one-half of a normal turbine oil fill 
is required for thorough flushing. Thus the expense of 
flushing your new turbine with low-cost Gulf Turbine 
Flushing Oil is nominal. 

Gulf Turbine Flushing Oil is equally effective for 
units already in service. In these it helps remove harm- 
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ful sludge and organic acids—helps flush out deposits + 
which may have collected in the system. " 
For complete information on this quality product and 
for recommended procedure for cleaning your turbine, | 
call in a Gulf Lubrication Engineer. Write, wire, or | 

phone today. 


GULF OIL CORPORATION * GULF REFINING COMPANY 
GULF BUILDING, PITTSBURGH, PA. 
Sales Offices - Warehouses 


Located in principal cities and towns throughout 
Gulf’s marketing territory 
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(Continued from page 140) 


How to ef rid of with 3,012,000 hp installed. Chief Joseph 
plant will have twenty-seven 100,000-hp 
units, or 2,700,000 hp completed. This 


brings total power to nearly 6,000,000 hp 

AC UMU LAT D | within 50 miles of this river, or equal to 
that of Niagara Falls if all its water were 

used. This plant is being built by the U. S. 


Corps of Engineers, whereas Grand Coulee 
N | L N FS carrying by U. S. Bureau of Reclama- 
hot or cold water, industrial liquors, 
sewage and other liquids... Studies Hydro Site 


Aluminium Co of Canada will de- 
termine this year whether a feasible 
damsite can be found on the Nechako 
lines under pressure presents the River in Tweedsmuir Park area of 
= northcentral British Columbia for a 
d 1,500,000-hp hydro development for a 
Air, lodging at peaks in the line, = proposed $500,000,000 aluminum re- 
finery project. 

McNeely Dubose, vice-president of 
pipe, creates a friction head, Alcan, in Victoria, B.C. to discuss terms 
of a water rights’ agreement with the 
provincial government, said Kitimat, 
capacity, and may result in serious : , near Terrace, is the most favored site 
Simplex Air Release Valve for the projected plant. 

7 ; The Simplex Air Valve is easily Drilling and other work necessary to 

Simplex Air Release Valves __ installed . . . positive in action . . . | prove up a suitable damsite was halted 
bring a sure, efficient cure for oe during the winter, but was resumed 

: i : special valves for pressures up to early in the year. Last year one dam- 
these difficulties. Easy to install, 800 p.s.i. Thousands have been in site proved unsuitable because of the 
successful use for over 30 years. depth of bedrock on one side of the 


Nechako. 


The accumulation of air in water 
engineer with many problems. 
reduces the effective area of the 
lowers the entire line’s pumping 


water hammer. 


simple in design, positive in oper- 
ation . . . they vent accumulated air automatically before it can 
National Bureau of Standards has 
an extensive project under way—the revi- 
troubles, send without obligation for our new bulletin. sion of all the common thermocouple scales 
to take into account recent changes in elec- 
trical units and the International Tempera- 
ture Scale. 


cause damage. To learn how you can avoid accumulated-air 


» Westinghouse Electric Corp has put 
on the road a traveling show called Pro- 
ductive Power, to demonstrate how indus- 
try can do its work better, faster and 
cheaper electrically. The show is spon- 
sored by public utilities for industrial cus- 
tomers in 125 cities. First showing was in 
Akron; it will continue until 1951 when 
the last show will be given on the Pacific 
Coast. 


Winnipeg Electric Co 


Extends Powerhouse 
PARTIAL CONTENTS During 1949, the Winnipeg Electric Co 
Essential Requirements for Air Release Valves generated 4.5% more power than in 1948 
How Simplex Tokes Care of Air in Pipes and work on its Seven Sisters hydroelec- 
Methods of Installation tric-plant extension moved ahead rapidly. 
Design and Construction Details The tailrace was completed and the earth 


dykes built to their design levels. Water 
Write to Simplex Valve & Metor Co., Dept. 6, 6780 Upland St., Phil. 42, Pa. level in the storage reservoir is being 


gradually raised. 

Near the end of last year, No. 4 unit was 
completed, which added 37,500 hp to the 
company’s generating capacity. Super- 
structure of the power house is finished, 


and so is pouring of concrete for No. 5 


y A L E T R C Pp A Y walt. 37,500-hp unit will be ready for 


service before the end of this year. 
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14 OPEN DISTRIBUTION SYSTEM On The Marle Double - Flow 
Double-Flows always operate at top 
efficiency because the water distribu- 
tion system is available. Water flow 


to each cell is easily regulated. . 
cleaning, a matter of minutes. 


COLDER WATER 
Water falling near the louvered’ side 
walls is at near wet bulb tempera- 
ture. Only Double-Flow, with its 
cross-flow design, can give this extra- 
cold water. 


| 
1 MULTIBLADED FANS 
snd “rough operation’ Anp, that’s not all . . . you also get rugged Marley 


Pultibladed fans, These Geareducers, heart quality redwood lumber, ring con- 
nectors, more square feet of drift eliminators, more wetted 
surface per cubic feet, regulator valves on each cell, bolted 
compression-system diagonals with full bearing at each 
end, no nozzle pressure required, less pumping head, walk- 
ways, shiplap double wall casing and many other features. 


Marley research and development is continually at work 
bringing out new ideas—setting a higher standard for- 
the cooling tower industry. 


No warped, twisted or sagged filling They are standard on the Marley Double-Flow . . . at’ 


qW NAIL-LESS FILLING Get these important features on your next cooling tower. 


because filling members are free to 
expand and contract in a definite pat- 
tern. This nail-less filling has been 
field-proven during the past decade. 


no extra price. } 


MAIL THIS COUPON TODAY — 


The Marley Company, Inc., Kansas City 15, Kansas 


Please send me without cost or | Have Marley Application 
other obligation Bulletin DF-50 | Engineer call, 
P46 
Name Tile 


Company Name 


Ww NO AIR CHANNELING Address 
No “dead spots” caused by air stream- 
ing from small louvered openings to 
the fan. Full height louvered walls 
assure intimate air-water contact in 
all parts of the cooling chamber. 


City 


Double-Fiow Vairflo DriCooler Natural Draft Counter-Flow Aauatower Spray Nozzles 
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Which ATLAS 


Temperature 
Regulator 
Do You Want? 


We offer the self-contained type, illus- 
trated and described in Bulletin 7A. We 
also offer the hydraulically and pneu- 
matically operated type—Bulletin 6A. 
For example, the following four are 
shown in Bulletin 7A: 


ATLAS No. 650 is a Balanced Type Double 

Seat Valve. Spring Adjust. 
ment. For temperatures from 70° to 300° F. 
Bulb is immersed in liquid and control valve in- 
stalled in steam supply. 44”, %”, and 1” for 
steam pressures up to 150 Ib. 14”, 14%”, 2” and 
2%,” for steam pressures up to 100 Ib. Operates 
in vertical or horizontal position. 


ATLAS No. 651 


is a Needle Type Single 
Seat Valve. Spring Ad- 
justment. For tempera- 
tures from 70° to 300° 
F. Used where tight 
seating valve is essen- 
tial such as on smal! oil 
heater pump sets, open 
or closed tanks, steriliz- 
ers, glue heaters, etc. 
%”" and %” for steam 
pressures up to 150 Ib. 
Operates in vertical or 
horizontal position. 


ATLAS No. 655 is a Balanced Type Double 

Seat Valve. Lever and 
Weight Adjustment. For temperatures from 70° 
to 300° F. Lever and weight adjustment of con- 
trol valve assure high sensitivity. For maintain- 
ing temperature of liquids in all kinds of tanks 
and heaters, 4%", 4”, and 1” for steam pressures 
up to 150 Ib. 1%”, 1%”, 2”, 2%”, 3”, 4”, 5”, 6”, 
and 8” for pressures up to 100 Ib. Operates in 
horizontal pipes. 


ATLAS No. 660 i= & Single Seat Self-Con- 

tained Pilot Operated 
Valve. Spring Adjustment. For temperatures 
from 70° to 300° F. For use where accurate reg- 
ulation demands a quick opening and tight clos- 
ing control valve and where steam pressure is al- 
ways 25 lb. or more, as for instantaneous heat- 
ers and tanks for water, oil, ete. 44”, 4%”, 1”, 
14)", and 2” for steam pressures up to 
Ib. 2%", 3", and 4” for steam pressures up to 


CHECK THESE 
ATLAS PRODUCTS 


Check the items below on which you 
would like to have complete dato 
and mail to us with your name, firm 
name and address. 


© Temperature 
Regulators 


Damper Regulators 

© Reducing Valves 

© Exbaust Control! 


Pump Governors 

© Pressure Regulators 
OFF Control Cocks 

Humidity Controllers 
Thermostats 

(0 Balanced Valves 

Centro! Vaives 


LAS VALVE COMPAN 


REGULATING VALVES FOR EVERY SERVICE 


© CAMPBELL Boiler 
Feed Water 


Regulators 


289 South St. Newark 5, N. J. 
Represented in Principal Cities 
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Canada Builds 
Units for Brazil 


An order for two large hydraulic turbines 
for export to Brazil has been placed by 
Westinghouse Electric International Co 
with the Dominion Engineering Works, 
Montreal, Canada. These  vertical-shaft 
francis units are rated 83.000 hp each, 
under 266-ft effective head. They are to be 
installed in the new Paulo Alfonso hydro- 
electric project of the Cia Hidro Electrica 
de Sao Francisco. 

The powerhouse will be underground in 
a chamber cut in solid rock. A separate 
tunnel will conduct water to each turbine. 
Water from the turbines will discharge 
through a long tailrace tunnel. This ar- 
rangement makes it economical to use a 
low setting for the powerhouse with respect 
to tailwater elevation. As a result, turbines 
are being built for the comparatively high 
speed of 200 rpm. 


Burgess-Manning Co reports that its 
laboratories find more industries seeking 
noise-abatement devices because greater 
output demands and longer machine duty 
increase the noise problem for manage- 
ment, labor and insurance companies. With 
loss of hearing from exposure to noise 
regarded as an occupational disease that 
is compensable in more than 30 states, in- 
terest and study of the subject is sure to 
grow. 


Westinghouse Electric Corp will 
build the four 140,000-kva 3-phase trans- 
formers to be used at the new Johnsville, 
Tenn. steam plant of the TVA. Trans- 
formers will step-up generating-plant volt- 
age from 13,200 to 161,000 v for trans- 


mission. 


Babcock & Wilcox Co has installed 
new laboratory equipment at Alliance, Ohio 
to enable the company to compile accurate 
data on creep and stress-rupture properties 
of carbon steel, alloy steel, other metals. 
Such information has considerable value 
for manufacturers of steam-generating 
equipment. 


Power Use Jumps 
In British Columbia 


Electric-power consumption in the city 
of Vancouver and lower mainland of British 
Columbia has increased 2% times in 10 
years, Thomas Ingledow, chief engineer of 
the B.C. Electric Co, stated recently, Win- 
ter peak load in 1939-40 was 117,000 kw, 
and in 1949-50 it was 291,000 kw. In the 
same period output for a single day climbed 
from 1,780,000 to 4,700,000 kwhr, an in- 
crease of 260%. Increased demand is all the 
more impressive when you realize that a 
large part of it came after the war. 

To meet this unusual load growth the 

C. Electric Co has spent nearly $30,000,- 
000 since V-J Day to enlarge its system’s 
generating capacity, notably in Bridge 
River plant. There, 130 miles northeast of 
Vancouver, 186,000 hp have been added in 
1 years, making this plant the largest single 
source of power in Western Canada. 


| 


| 


-GAS OR OIL 


You'll be amazed how Todd Burn- 
ers cut your fuel and maintenance 
costs. Savings up to 10% ... in- 
creased power capacity can be yours 
with Todd Burners. In replacement 
of obsolete equipment or in new 
installations, skilled specialists — 
backed by 35 years of Todd expe- 
rience—engineer your job individ- 
ually to assure you utmost economy 
in burning of liquid or gaseous 
fuels. 


Oil Burners 
Gas Burners 


Combination 
Oil and Gas 
Burners 


COMBUSTION EQUIPMENT DIVISION 
TODD SHIPYARDS CORPORATION 


81-16 45th Ave., Elmhurst, Queens, N. Y. 
See the Classified Telephone Book 


NEW YORK «+ + ROCHESTER + 
FALO + HOBO * NEWARK + PHIL 
DELPHIA + HARRISBURG . YORK . PITTSBURGH 
CHICAGO + RALEIGH + CHARLESTON, S. C. 
BOSTON + SPRINGFIELD, MASS. + BALTIMORE 
WASHINGTON + RICHMOND, VA. + ATLANTA 
BIRMINGHAM «+ CLEVELAND + DETROIT + GRAND 
RAPIDS + TAMPA + GALVESTON + SAN ANTONIO 
DALLAS + HOUSTON + TULSA + MOBILE + NEW 
ORLEANS + SHREVEPORT + DENVER + SALT LAKE 
CITY + LOS ANGELES + SAN FRANCISCO 
SEATTLE » MONTREAL + TORONTO + BARRAN- 
QUILLA + BUENOS AIRES + LONDON 
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FOR 
Wsoftening 
dealkalization 
deionization 


silica-removal 


Monobed deicnization 


A complete line of 


AMBERLITE 


ion exchange resins 


In a pamphlet that belongs under the description of the resin that resists acid, 
glass on your desk top we’ve condensed alkali, chlorine, heat, attrition, and waters 
a part of our knowledge on the use of low in silica. 

AmBERLITE IR-120 in water softening. The If you plan to install a new high- 
extremely high capacity of the resin, capacity softening unit or if you want to 
even when operated at low regeneration replace zeolites of low capacity with a 
levels, is described. The effects of flow resin of high capacity and efficiency, you 
rates and water temperatures on headloss owe it to your boilers to write Depart- 
and expansion are tabulated. And we’ve ment PI-2 for your copy of the pamphlet 
squeezed into 5 tables and 811 words a on AmpBeruire IR-120, 


CHEMICALS FOR INDUSTRY 


ROHM ¢ HAAS COMPANY 


THE RESINOUS PRODUCTS Bivision 
Washington Square Philadelphia 5. Pa. 
Send for this free folder today snheaeeateeeemaineenmineeneaneneedes 


is a trade-mark, Keg. S. Pat. Off. and principal counties, 
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of the valve. 


Write for bulletin. 


S-E-CO. COAL VALVES are equipped 
with U-shaped gates. This construction assures easy 
operation of the valves because operating racks, pinions, 
and supporting rollers are in a space at the side, and, 
therefore, moisture in the coal does not run over these 
parts and cause rapid corrosion and subsequent sticking 


STOCK EQUIPMENT COMPANY 
715P Hanna Building * Cleveland 15, Ohio 


APPOINTMENTS 


Diamond Power Specialty Corp, Lan- 
caster, Ohio, has elected William J Fitz- 
burgh executive vice-president. W F Can- 
tieri has become chief engineer. 


Gordon S Schumacher succeeds R L Sulli- 
van, resigned, as district manager in Los 
Angeles for Hagan Corp and its subsid- 
iaries, Calgon Inc, Hall Laboratories Inc, 
and Buromin Co. He will be assisted by 
Joseph R Shafer. 


Elliott Co appoints C Porter Packard sales 
manager of its Crocker-Wheeler Div, Am- 
pere, N. J. Fred I Biggs is now division 
engineer for Ridgway Works of the com- 
pany. 


John A Menster has been named assistant 
manager of sales for Welded Tube Div of 
Babcock & Wilcox Tube Co. He will 
continue to make his headquarters in 
Alliance, Ohio. 


Schweitzer TROUBLE sporten 
jor DIESEL ENGINES 


By Mail 
Postpaid 


Slide Rule Accuracy 


This guide prepared by Paul H. 
Schweitzer, Dr. Eng. Penna. State 
College in collaboration with Diesel 
Engine experts enables operators and 
service men to locate and remedy 
troubles encountered in Diesel en- 
gine operation. Makes trouble spot- 
ting an easy semi-automatic process, 
and points unerringly to the proper 
remedy, thus saving a great amount 
of time and expense. The guide is 
snugly encased in stout plastic 
jacket. 


The Guide is divided into two sections. The first section 
is entitled TROUBLE and it lists the code numbers for 
various observations, each with the corresponding trouble 
or troubles. 

The second section is entitled DEFECTS and it deals 
with the origin of the various troubles. 

The two sections are interlocked through a unique num- 
bering system, which makes the use of the Guide ex- 
tremely convenient. 

The TROUBLE section carries code numbers in the left 
side column. These numerals correspond to those of the 
Trouble Spotter, attached to this booklet. 

The second column lists supplementary observations which 
help to diagnose the trouble or to select the correct one 
if one code number allows more than one. 

The third column lists the probable troubles correspond- 
ing to their code numbers. 


Edward M. Power Co., Inc., 602 Granite Bidg., Pittsburgh 22, Pa. 


Armstrong Cork Co announces election of 
the following officers: C J Backstrand re- 
places H W Prentis Jr as president. Prentis 
is now chairman of the board. Kenneth 
O Bates is re-elected vice-president and 
designated executive vice-president. M J 
Warnock becomes vice-president and treas- 
urer. All other officers are re-elected. 


R D Moody has been made manager of 
Allis-Chalmers’ Los Angeles district suc- 
ceeding C W Schweers, who has been ap- 
pointed manager of New England region 
with headquarters in Boston. James A 
Longley Jr has replaced Moody as San 
Francisco manager. In addition, Otho V 
Tally has been named manager of Midwest 
region, with headquarters in Chicago, suc- 
ceeding Benjamin F Bilsland, who is re- 
tiring July 1. Baldwin G Witty has sue- 
ceeded Tally as manager of St. Louis dis- 
trict. 


Crane Co announces promotions as fol- 
lows: H D Gibson replaces W O Brown as 
branch manager at Richmond, Va. Brown is 
advanced to manager of plumbing dept, 
general office, Chicago. G B Batchelor suc- 
ceeds Gibson as manager, Norfolk, Va., and 
P J Sineath Jr is now manager, Roanoke, 
Va. 


H G Ebdon and William P E Ainsworth 
have been elected vice-presidents of Com- 
bustion Engrg-Superheater Inc, New 
York. 


Cochrane Corp, Philadelphia, has ap- 
pointed Ervin J Bookout Eastern sales 
manager. 


Harold J Bordelon is promoted to adver- 
tising supervisor of Fluor Corp, Ltd, Los 
Angeles, Calif. He succeeds Jack E McKay, 
who is now sales engineer in the firm’s 
Heuston sales office. 


General Electric Co reports following 
personnel changes: P A McTerney becomes 
administrative assistant to J M Crawford, 
manager of GE’s large motor and genera- 
tor divs. S V Travis will assume MecTerney’s 
former duties as manager of sales, with L 
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2-prum Aigh Capacity» Small 


COMBINING BOILER - WATER WALL FURNACE + INSULATED STEEL CASING 


ERIE CITY concentrates high capa- 
city into small space. The V-C 
Steam Generator has complete 
water cooling of top, sides and 
front, integral with a 2-drum boiler. 


GAS travel is symmetrical about 
the center line of the unit. 


WATER circulation is ring flow. 


ONE or two internal steam sepa- 
rators, aS required, assure clean, 
dry steam. 


THE entire unit is supported from 
bottom members, thus allowing 
free expansion upward of the entire 
unit. All exterior walls consist of 
insulated steel panels, indepen- 
dently suspended, a construction 
similar to that of our largest central 
station steam generators. 


ANY tube can be replaced without 
disturbing any other tube. 


THE above illustration shows an_ 
Erie City Spreader Stoker fired | 
V-C unit, utilizing a water cooled | 
plastic arch, molded around the 
front header. 


THE Erie City V-C Steam Genera- 
tor is available in a wide range of 
capacities for varying space limi- 
tations and for all firing methods. 
Write for bulletin 37. 


COMPLETE STEAM POWER PLANT EQUIPMENT 


Complete Steam Generators @ Type C 3-Drum Boilers @ Type VL 2-Drum Boilers 


Boilers 


and Spreader Stokers » 


The ‘‘Economic"’ Boiler with or without Water Walls ~ 


. Welded Steel Heating Boilers 


Welded H. R. T. 
Underfeed 


Coal Pulverizers 


Welded Pressure Vessels for the Process Industries. 


ERIE CITY 


POWER 


ERIE, PA. © Since 1840 
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H Matthes as assistant manager, for above 
divisions. C E Burke is named manager of 
sales, specialty transformer and ballast divs, 
Fort Wayne, Ind. 


Ralph Pat Kelley & Associates, 1521 S W 
llth Terrace, Miami, will represent Indus- 
trial Sound Control Ine in Florida. 


Kaylo Div, Owens-Illinois Glass Co trans- 
fers its Dallas branch to Houston with J K 
Dixon as sales engineer. Dixon’s office will 
be at 2201 Neils-Esperson Bldg, and his 
territory will include the Gulf Coast east to 
Florida, entire state of Louisiana, and Texas 


3 vine og as far north as Waco and San Angelo. 
: Also, Atlanta branch is re-established, with 
Carl Ramien, sales engineer, in charge. E 


WL 


Warren L Smith has been elected president 
lof M W Kellogg Co, succeeding Harold 
R Austin, who retired. Bennett Archam- 
|bault has been named vice-president and 
| general manager, a newly created post. G 
| Frank Bayes, Ronald B Smith and Zary A 
| Toula have also been made vice-presidents. 
Incumbent vice-presidents, Dr William E 
Hanford, Alexander Kidd, and Frank Lieb- 
recht have been re-elected. Daniel J Olsen 
|has become treasurer and comptroller, and 
| Edwin L Gidley, secretary. 


| Graver Water Conditioning Co an- 


nounces appointment of Tom Charbonneau 

| as Florida representative. His headquarters 
jare at 305 W Colonial Drive, Orlando, Fla. 
| Bird-Archer Co, Ltd, McGill Bldg, Mon- 
|treal, will be the firm’s Canadian repre- 
sentative. 


. . . 
Earl V Harlow is now engineering assistant 


H Walter F Perkins, vice-presid d 
It tells how the Chicago Automatic Stoker manager of ctl 


Koppers Co, Ine, in Baltimore, Md. 


meets the over-all Firing Requirements Nordberg Mfg Co assigns Dice Cowger 
St. Louis offi s dis f its 
for a Wide Range of Steam Demands ‘i030: °°" 


} Cecil H Gay, works manager of Babcock 
©" pertinent information and typical layouts are included & Wileox Co’s Barberton, Ohio plant, has 


‘ : been elected a vice-president. 
in this new spreader stoker bulletin now available for , 


Boston Woven Hose & Rubber Co of Pitts- 
burgh, 123-125 Water St, Pittsburgh, Pa.. 
advantages and features of design is firing numerous types of ‘= chosen by Pennsylvania F'exib’e 

' Metzllic Tubing Co as its distributor in 
boilers with variable load requirements for important commercial _ Pittsburgh. 


distribution. The Chicago Automatic with its many operating 


and industrial concerns. 1M Floyd has become executive vice-presi 


dent of A O Smith Corp, Milwaukee, Wis. 

For your copy of the new Chicago Stoker Bulletin, Publication 
Republic Rubber Div, Lee Rubber & Tire 
No. 85, address Dept. D-5, The Standard Stoker Company, Inc. Corp, Youngstown, Ohio, names Howard 
’ H Sprinkle assistant sales manager. John 
370 Lexington Avenue, New York 17, N. Y. G Hubbard assumes duties of field engineer. 
Hubbard will represent Republic in South 
Carolina and northern part of Georgia with 


THE STANDARD STOKER CO -INC e headquarters in Columbia, S. C. 


Tube Turns of Canada, Ltd, appoints 
Arthur H Brodie district manager. His 


Standard Stoker ( 
e Chatham, Ontario. 
| 
New York offices of Raybestos-Manhat- 


tan Ine are now at 500 Fifth Ave, New 
NEW YORK - CHICAGO - ERIE - MONTREAL | York City. These offices also include the 
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LEADERSHIP! 


HAYS 

WAS OWE 

OF THE 

FIRST TO 
RECOGNIZE AND APPLY THE PARAMAGNETIC PRINCIPLE 


As early as 1909, Joseph Hays recognized the need for an 
Oxygen Recorder. Thirty years and five oxygen analyzing 
instruments later, Hays research engineers had a principle 
worth complete ee paramagnetic qualities 
of oxygen. Then fo : 


CONTINUOUS 
LABORATORY 

RESEARCH 
Once it had 
been established that magnetically induced thermal re- 
sistance changes accurately mirrored O, content changes 
in a gas one. millionfold amplification was required. 
Existing ‘~<; ifiers proved inadequate, so Hays designed 
their own. When their Analyzer and Recorder were com- 
pleted, it became clear that Hays had an instrument 
with unequalled . . . 


Positive, in- 
stant zero 
check through 
free swinging 
magnet. High 
sensitivity, 
rapid re- 
sponse to O; 
changes— 
rugged con- 
struction. 

Patented compensator assures accurate 
readings in %, O, by correcting for changes 
in barometric and gas sample pressure. 

No chemical required . . 

No combustion . . . complete sa fety 

No gaseous or liquid fuels added to gas sample 

Provision for 4 records on one chart 
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PAINSTAKING, 
PRECISION 
FABRICATION 
High accuracy and sensitiv- 
ity require close tolerances-— 
problems arose. 
ays solved these problems 
by investing large sums in new machines, by building 
their own equipment not available elsewhere, by usi 


their 40 years of instrument manufacturing * ‘know bow. 
When finished, the new O, Recorders were subjected “ 


FOUR YEARS 
OF INTENSIVE 
FIELD 
RESEARCH 


‘Test installations were made 

in the oil, steel and glass in- 

dustries; power plants, and 

laboratories. Instrument per- 

formance was noted under varying conditions, findings 
were then translated into product improvements. New 
compensations, calibrating techniques and adjustments 
were developed, giving Hays a wealth of . . . 


APPLICATION 

“KNOW-HOW” 

You benefit by 

Hays knowl- 

edge gained in working with 200 leading industrial users 
. experience in applying the Magno-Thermo O, Reco: 

to Catalyst regenerators, process heaters, heat ae 

furnaces, open hearths, government laboratories a 

similar operations. 


MicwiGaw City tmotawe 


THE HAYS CORPORATION 
Michigan City 3, indiana 


Please send me Bulletin 49-829 which describes the Hays Oxygen Recorder 
ond Anolyzer 


Nome 


Company 
Address 
Lone... State 
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FROM LER AND 
PROCESS WATERS THIS 
NEW LOW-COST WAY! 


What it is — 

Filtration with Sorbo-Cel is a simple, 
low-cost method of removing emulsified 
oil from water. In plants using steam 
generating equipment, it is proving an 
especially effective and economical 
means of obtaining oil-free condensate 
for boiler feed. It also provides a prac- 
tical solution to other oil-contaminated 
water problems, such as the water used 
in pumps, condensers, cooling systems, 
moving driers, etc. 


How it works — 


The method is similar to that used in 
other conventional industrial filtration 
operations. A small amount of Sorbo- 
Cel (a specially processed diatomaceous 
silica powder), is added to the water to 
be filtered. This is then pumped through 
a pressure filter where the oil globules 
are adsorbed by the specially treated 
Sorbo-Cel particles. Both are retained 
on the filter screen, the filtered water 
alone passing through. Any type of 
pressure filter having a metal screen 
and capable of operation at a pres- 
sure differential of 30 psi or more 
may be used. 


What its advantages are — 


Sorbo-Cel filtration is fast, economi- 
cal and efficient. It assures virtually 
complete removal of oil, as well as 
suspended solids such as rust, scale, 
clay, etc. Large volumes of water are 
filtered in a relatively short time, yet 
total costs (including both material 
and operation) range from only l¢ to 
3¢ per 1000 gallons of water filtered. 


For further information 
about Sorbo-Cel filtration use JM 
the coupon below. LV] 
e 
Johns-Manville 
SORBO-CEL 


x 290, New York 16, N. Y. 


Send me free bulletin giving ad 
of Sorbo-Cel filtration. 


Name. 


Cc 


Address 


City. 


| New York and New England district office 

of Manhattan Rubber Div. Department of 
| marketing and merchandising is now at the 
corporation’s executive headquarters, 61 
Willett St, Passaic, N. J. 


Walther H Feldmann has resigned as pres- 
ident of Electric Machinery Mfg Co, Min- 
neapolis, subsidiary of Worthington 
Pump & Machy Corp and has been 
named vice-president in charge of sales 
for Worthington. Also, John J Summersby 
has become vice-president in charge of 
purchases; Frederic W Thomas, general 
manager of purchases; and Carleton Rey- 
nell, general representative, sales and pur- 
chasing depts. Feldmann has been suc- 


| ceeded by Richard H Olson. C F Harwood 


and Frank D Shumate have retired. 


Trumbull Electric Co announces that its 
marketing department is now operating on 
a regional basis. Richard C Lipps is region- 


| al manager in the East responsible for field 
| sales districts and sales engineering func- 


tions from Maine to Georgia. Allan A 
Watson becomes Central regional manager 


handling the Middle West and South, ex- | 


tending from western Pennsylvania to Col- 
orado and as far north as Canada. Califor- 
nia region, which includes all of California 
and Arizona and part of Nevada, will be 
under direction of J Warren Barry. Willis 
I Downie is manager of Northwest region 
covering all of Washington, Oregon, Idaho 
and parts of Nevada, Colorado, and Mon- 
tana. 


| Winsmith-Buffalo, Marine Trust Bldg, Buf- 
| falo, N. Y., is chosen to represent Winfield 


H Smith Corp in the territory including | 


all of New York State outside metropoli- | 
tan New York City, as well as Erie, Craw- | 


ford, Warren and McKean counties in 
Pennsylvania. Winsmith-Buffalo is a new 


torship of L D Ayelotte, former sales man- 
ager of Winfield Smith. 


Strong, Carlisle & Hammond Co has 
appointed the following as its distributors: 
Georgia Hardware & Supply Co, 307 N 
Washington St, Albany, Ga.; Woodbury & 


company under management and proprie- | 


Co, 133 SW Second Ave, Portland, Ore.; | 
Parker Helms & Langston Co, Brunswick, | 


Ga.; Gondas Corp, 2149 N Miami Ave, 
Miami, Fla.; Industrial Equip & Supplies, 
3030 N W 8th Ave, Miami, Fla.; Wilming- 
| ton Iron Works, Wilmington, N. C.; Mott 
Brothers Co, 907 S Main St, Rockford, 
Il.; M P Wilkins Supply Co, 3 N St. 
Clair St, Toledo, Ohio; Charles Manoog 
Inc, 9 Piedmont St, Worcester, Mass. 


Frank Purnell has been elected chairman 
of the board of directors of Youngstown 
Sheet & Tube Co, Youngstown, Ohio. J 
L Mauthe has been made president and 
| Alfred S Glossbrenner vice-president in 
charge of operations of the company. 


| Air Reduction Sales Co selects Wright | 


Welding Supply, 1207 Cherry St, Des 

Moines, Iowa, as dealer of Airco products 

to service Carrol, Greene, Boone, Marion 
| and Warren counties in Iowa. 


| Edwin S Pillsbury has relinquished his 
| duties as president of Century Electric 


JERGUSON 

Explosion-Proo 
ILLUMINATORS 


Give Even, 


No-Glare 
Low Cost Lighting 
| Greater Safety 

| 


Of Operation 
Faster Easier 


Gage Reading 


ERGUSON Explosion- 
Proof Gage Illuminators 
give you the best, lowest cost, most 
efficient gage lighting. 
Utilizing the principle of solid 
wedge lighting, Jerguson Illumi- 
nators give clear, even lighting, 
without bright spots. Light flows 
through the plastic wedge and is re- 
flected evenly through the back of 
the gage glass to give quick, easy, 
accurate reading. You get better 
illumination at lower cost because 
only one small lamp is required. 
Savings in electricity soon pay for 
the illuminator. 
Jerguson Illuminators have alumi- 
num explosion-proof housing for 
the wiring and heat resisting glass 
explosion-proof housing for the 
lamp. You get maximum safety, 
more efficient lighting with Jergu- 
son. Made for all sizes of transpar- 
ent gages. It will pay you to inves- 
tigate. 
Illustration shows single and double 
Jerguson Illuminators on a 3-section 
gage. Write today for full informa- 
tion. Ask also for Data Units on 


Jerguson Gages and Valves to fit 
your needs. 


Gages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass. 


Representatives in Major Cities 
Phone Listed Under JERGUSON 
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Carry high overloads 
with high efficiency 


Two 27,500 pounds per hour units, in- 
stalled ac Brown-Forman Distillers Cor- 

ation, Louisville, Ky. Features large 
urnace volume in limited space, with 
high ratio of radiant beating surface. 


Me. Carmel Public Utility, Mt. Carmel, 

CLASS Illinois, is served by this 60,000 pounds 

per hour unit. Generous steam libersaung 

LE surfaces and steam space permit wide 
fluctuations in load. 


70,000 pounds hour steam rator 
at Humble Oil and Refining Company, 
Johnsue, Texas. An efficient, high-duty 
unit with water cooled furnace, using 
refinery gas fuel. 


Vogt builds a complete line of bent tube steam 
generators, designed to burn solid, liquid, or gas- 
eous fuels to meet specific operating conditions. 
Superheaters, air preheaters, economizers, water 
walls, and soot blowers can be readily incorporated. 
Bulletins with general information and showing 
typical installations are available upon request. 


HENRY VOGT MACHINE CO. 


LOUISVILLE 10, KENTUCKY 


BRANCH OFFICES: 
NEW YORK, PHILADELPHIA, CLEVELAND 
CHICAGO, ST. LOUIS, DALLAS 
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RANGE AT REDONDO! 


rica’s leading utilities... 


choice of Ame 


The Redondo Steam Station, like all the other plants of the Southern Cali- 
fornia Edison Company, is known for its modern engineering and efficient 
operation. The management of this leading public utility insists upon efficient 
combustion and steam generation — and they use PEABODY BURNERS to get 
results! The 42 burners in the Redondo Steam Station generate 3,080,000 Ibs. 
of steam per hour and they are only a part of the 387 PEABODY BURNERS used 
by Southern California Edison Company in their system to generate over 
8,000,000 pounds of steam per hour. For full details on PEABODY BURNERS 
write for Bulletins 803 and 903. 


OFFICES / E A B D 
R 


IN PRINCIPAL GINEERING 


CORPORATI 
CITIES f 580 FIFTH AVENUE + NEW Y 19, N.Y¥- 4], 
of all types of ipment, 
ait heaters, gos scrubbers, coolers, and absorbers 


PEABODY LIMITED + LONDON, S.W. 15, ENGLAND 


| Brown Co, with offices in Buffalo and Syra- 


| ager. The company’s Chicago offices are 


| office of executive vice-president. 


| engineering for Dow Chemical Co, Mid- 


Co, St. Louis, Mo., to his son, Fred H Pills- 
bury. The elder Pillsbury will continue as 
chairman of the board of directors. 


Marshall E Cusic is promoted to district 
sales engineer for Chain Belt Co. His 
headquarters are at Pittsburgh district of- 
fice, 1101 Grant Bldg. 


Bituminous Coal Research Ine reports 
new mailing address for its Pittsburgh of- 
fice—2609 First National Bank Bldg, Pitts- 
burgh 22, Pa. 


Burlington Instrument Co announces 
that White Sales Co, 10 High St, Boston, 
Mass., will represent it in the New England 
territory. 


Roy C Ingersoll succeeds C S Davis as 
president of Borg-Warner Corp, Chicago. 
Davis is elected chairman of the board. 
G A Shallberg becomes chairman of exec- 
utive committee. A P Emmert, president 
of the firm’s Warner Gear Div, is now also 
a vice-president of Borg-Warner. Ingersoll, 
in addition to his duties as president, will 
assume duties formerly assigned to the 


Eriez Mfg Co, Erie, Pa., appoints Arlo 
Israelson as chief engineer to replace W 
W Mojden, now with Mills-Winfield Co, 
Eriez sales office in Chicago. Dick Dietrich, 
1355 Market St, San Francisco, will be 
exclusive West Coast sales agent for the 
company’s permanent magnetic separators. 


L J Richards has been named director of 


land, Mich. E R MacLaughlin has been 
advanced to chief engineer of Midland 
division’s engineering dept. 


Enterprise Engine & Foundry Co, San 
Francisco, elects Paul I Birchard vice- . 
president and general manager. 


David T Morgenthaler has been made sales 
manager of Delavan Mfg Co, Des Moines, e 
Towa. 


Electric Products Co selects Vincent J 


cuse, to act as its district representative 
for New York State with exception of 
metropolitan New York City. 


O O Lewis has been elected vice-president 
in charge of sales, and F J Heaslip, vice- 
president in charge of purchases and traf- 
fic of Fairbanks, Morse & Co, Chicago. 


Gould Storage Battery Corp, Trenton, 
N. J., promotes K A Vaughan to manager 
of sales engineering. F A Miller is now 
Northeast regional manager. Mal Janis 
succeeds Miller as New York district man- 


moved to new quarters at 100 E Ohio’ St. 


Link-Belt Speeder Corp announces elec- 
tion of Columbus Basile as vice-president 
for operations, with headquarters at Cedar 
Rapids, Iowa. 


Electric Sales Co, 407 Broadway, Kansas 
City, Mo., has been chosen sales represent- 
ative for General Switch Corp in terri- , 
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Deliver twice the volume 
of the Arkansas River 


200,000 gallons a minute can be delivered by 
one Economy Axial Flow pump! 


That's double the mean discharge of the Arkansas 
River at La Junta, Colo. 


For any high capacity, low head application, 
these pumps are ideal. Operating at high speeds 
they are light in weight and low in cost. 

Installation is simple and inexpensive. No dry well 
is needed. Just drop pump into channel or wet 
well and connect Dresser coupling at discharge. 
It is not even necessary to accurately align piping. 


circulation. A special Heavy 
Ss. Duty ~“Pullou type i is built to allow removal of 


shaft and rotor Without disturbing piping. 


‘Economy Axial Flow Pumps are made with either 

_ off or grease lubricated beorings, water lubri- 

ated rubber bearings and open or enclosed 

Capacities range from 1,000 G.P.M. to 
200,000 G.P.M. at heads up to 75 ft. 

For\complete details, write Dept, 8C-6 for 

\Balletin No. G-845, 
ntl Axial and Mixed Flow pens for all 


| 
Hanae 
| 
ga). | 
7 
~ 
ay | Three. eneral types are available: Light Duty for 
1d Standard Duty for flood control; th 
Wed ond types for continuous servi 
j 
-COnOmy umps ing, 
= 
4 AMILTQN- THOMAS CORP. 
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For GREATEST 
DEPENDABILITY and 


in metered pressure p 


EFFICIENCY 


umping 9 


SULPHURIC ACID 


at all concentrations 


hich will h 
is the equipment W 
Here is oncentrations, perfo 


acid, in all ¢ 
function of taking the acid 


pressure to line pressure, an 
portioning its flow. Because 
no stuffing box—but uses st 
cally-balanced diaphragm seal, 
leakage, prevents corrosic 
tamination of product, avoi 
at lowest possible mainte 
factory installations to 


uo STUFFING BOX or RUNNING SEAL 


andle sulphuric 
rming the dual 
from atmosphere 
d metering or pro- 
the Pulsafeeder has 
instead an hydrauli- 
it eliminates 
ion of pump or con- 
ds loss of prime—all 
nance. Hundreds of sat- 
back up these claims! 


HYDRAULICALLY-BALANCED DIAPHRAGM SEAL 
@ POSITIVE DISPLACEMENT PISTON MEASUREMENT 
© FLOW RATE-ADJUSTABLE WHILE IN OPERATION 
@ OIL-BATH LUBRICATION OF ALL MOVING PARTS 
UNITS AVAILABLE 
FOR MANUAL OR 
AUTOMATIC CONTROL 


PISTON-DIAPHRAGM CHEMICAL PROPORTIONING PUMP 


WRITE for Bulletin 262 with complete description and 


specifications. 


LAPP INSULATOR CO., INC., PROCESS EQUIPMENT DIVISION, 277 MAPLE STREET, LEROY, ©. Y. 


q 


tory of western Missouri, northeastern 
Oklahoma, southwestern Iowa, and states 
of Kansas and Nebraska. 


F C Shafer has been elected president and 
chairman of the board of directors of 
Imperial Brass Mfg Co, Chicago. C H 
Benson and J T Greenlee have been named 
vice-presidents. 


Hungerford & Terry Ine appoints Lyle 
B Porter, Rockford, Ill, as its representa- 
tive in northern Illinois and eastern Iowa. 


George H Deike Jr, chief engineer and 
secretary of Mine Safety Appliances Co, 
Pittsburgh, is now a director of the com- 
pany. 


Metal & Thermit Corp has moved its 
general offices in New York City to new 
quarters at 100 E 42nd St. , 


Promotion of J M Hoskinson to sales 
engineer of Geo D Roper Corp, Pump 
Div, is announced. 


Wagner Electric Corp, St. Louis, Mo., 
reports retirement of A H Timmerman as 
vice-president and director. G A Waters 
succeeds Timmerman as director. P B 
Postlethwaite becomes chairman of the 
board after retiring as president. He will 
continue as chairman of executive commit- 
tee. J H Devor is now president. H N 
Felton becomes vice-president in charge of 
sales. L W McBride replaces A K Bahret, 
retired, as assistant secretary-treasurer. In 
addition, southern portion of sales terri- 
tory served by St. Louis electrical division 
branch of the firm is now set up as a 
separate unit, with headquarters in Mem- 
phis and a sales office in New Orleans. A 
C Allen remains at Memphis as branch 
manager. The remaining territory, with a 
main branch in St. Louis and a sub-branch 
in Indianapolis, will be under direction of 
J J Scheid, who succeeds Felton as man- 
ager of St. Louis branch. 


Paul Garret has been transferred to home 
office of York Corp, York, Pa. Frank 
Fairfield has replaced him as commercial 
service supervisor of Southwest district, 
Houston, Texas. 


Fred F Sampson Jr is promoted to man- 
ager of electrical sales, Textile Products 
Div, Owens-Corning Fiberglas Corp, 
New York City. Richard J Lasko is now 
manager of newly created apparatus insula- 
tion sales section. 


Max F Balcom has been elected to suc- 
ceed the late Walter E Poor as chairman 
of the board of Sylvania Electric Prod- 
ucts Inc, Boston, and Frank A Poor has 
become vice-chairman. 


Refrigeration Equip Manufacturers 
Assn elects following officers: President— 
R_ H Israel, sales manager, refrigeration 
dept, Virginia Smelting Co, West Norfolk, 
Va.; vice-president—W A Siegfried, presi- 
dent, Superior Valve & Fittings Co, Pitts- 
burgh, Pa.; treasurer—W J Stelpflug, vice- 
president, Hussman Refrigeration, St. 
Louis, Mo.: secretary—John E Dube, presi- 
dent, Aleo Valve Co, St. Louis, Mo. These 
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Initial adjustment by experienced combustion 
engineers assures proper weighting of all factors 


when you install 


RING BALANCE BOILER METERS 


The relationship between the steam | | 
flow and air flow records on your i) Gis aime 


boiler meter should be a reliable check 


on the operation of your automatic 

combustion control system and a de- 

pendable guide for manual control. 
To be sure of a true record of this 


relationship, you need a sensitive, flexi- 
ble meter accurately adjusted so that 
you may take into account every factor 
of operation which is affected by ex- 
cess asr. 

gee Hagan Boiler Meter of the record- Indicating, recording and integrat- 
Ring Balance Boiler Meter. The de- ing, and indicating type at Crown ing Hagan Ring Balance Boiler 


. : f Paper Board Co. A third pen records Meters at Artloom Carpet Company. 
sign and construction of the meter stack temperature. Integrator con- These meters also record stack tem- 


make it inherently sensitive oil eniduis. tinuously totalizes steam flow. perature. 


ate over a very wide range. Experienced 


Hagan combustion engineers — men 
thoroughly familiar with boilers and 
control systems as well as meters— 
make the precise initial adjustments 
essential for continued satisfactory 
service. 

For full information about these 
and other Hagan Ring Balance Flow 
Meters, fill our the coupon below or 
write to Hagan Corporation, Hagan 
Building, Pittsburgh 30, Pa. 


Pi f 4 At Alan Wood Steel Company, Hagan Ring Balance Meters are used to 
: measure and record flow of blast furnace gas, coke oven gas and steam, also 
boiler water level. These meters are recording only. 


Hagan Corporation 
Ring Balance Meter Division 
. . ; Hagan Building, Pittsburgh 30, Pa. 


Please send me Hagan Bulletin 2M‘ 


HAGAN CORPORATION :: 


‘ RING BALANCE FLOW AND PRESSURE INSTRUMENTS Company 
THRUSTIORQ FORCE MEASURING DEVICES Street and Number 
BOILER COMBUSTION CONTROL SYSTEMS City 
METALLURGICAL FURNACE CONTROL SYSTEMS 
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new officers with K B Thorndike, retiring 


| president, become the eexcutive committee 


of REMA for the fiscal year as of May 1. 
National Electric Products Corp, Pitts- 


| burgh, Pa., has purchased I A Bennett & 


Capacities up th 50,000 CFM and 
statics to 1S Mere.turn of stac 


asily installed on burner fronts or 


draft control, manucilly or tutomat- 
ically, elimingting dort work! god 
la space requirements. Partic- 
ularly adaptable: for ploats: shure 


heat from steam is racewered. 


oiler settings, providing  precine- 


free exhaust bs 
gligible operaiing cost, as mim! of 


Type EMD Single (Shows) 
Type COM % Stage 


For ofl burners, stokers,.p 
verized fuel and hand-ired boiler 

‘Vertical or ‘mounting; 

floor er on wind botees or air heaters, 

Por steties up to. 10 in., volurives 1 

te. $0.000 CFM Mammal or cutome 
cupacity vertating, Falling 


Moatreal 


AXIAL FLOW 


BLOWERS 


Co, Chicago, exclusive sales agent in 15 
Midwestern states for National products. 
R C Bennett Jr, former general manager 
of the Bennett firm has succeeded Harold 
J Newton, recently retired as vice-president 
and sales manager of National Electric. 
Earl M Nelson, sales manager for Bennett 
has become National’s Midwest district 
manager. 


OBITUARIES 


Robert Barnes Dickson, 67, president 
and director of Kewanee Boiler Corp and 
a member of the board and executive com- 
mittee of American Radiator & Standard 
Sanitary Corp, died April 6 in Kewanee, 

Francis I Kemp, manager of Vertical 
Turbine Pump Div, Worthington Pump & 
Machy Corp, Harrison, N. J., died sudden- 
ly April 14 at his home. 

Robert Case Bennett, Sr, 50, president of 
I A Bennett & Co, newly merged with Na- 
tional Electric Products Corp, died May 1 
in Chicago. 

Walter E Poor, 64, chairman of the board 
of Sylvania Electric Products Inc, died 
April 4 at St. Lukes Hospital, New York 
City. 

Irving H Reynolds, 88, retired Allis- 
Chalmers executive, died April 19 in Mil- 
waukee, Wis. 

L D Holland, 46, assistant to the presi- 
dent and a member of the board of E F 
Houghton & Co, Philadelphia, died April 


| 14 after a long illness. 


Wilbur F Pray, 50, New York district 
sales manager, Askania Regulator Co, died 
April 16 in Boston. 

Jared P Morrison, 73, retired boiler ex- 
pert for Hartford Steam Boiler Inspection 
& Insurance Co, died April 16 at Redondo 
Beach, Calif. 

Edwin S Webster, 82, co-founder and re- 
tired chairman of Stone & Webster Inc, 
construction engineering firm, died May 10 


| at his home in Chestnut Hill, Newton, 
Mass. 


British Electricity Authority has 


| placed contracts in Italy for nearly 4000 
| low-pressure water valves for British power- 


station service. All British manufacturers 
have a heavy backlog of orders as a result 
of the Ministry of Health’s houisng projects. 


Fourth in a series of World Power Con- 


| ferences will be held in London between 


July 10 and 15, Its theme is World Energy 
Resources and the Production of Power. 
There will be three major divisions: Energy 


| Resources and Power Development, Prepa- 


ration of Fuels, and Production of Power. 


| First division has only one paper sched- 


uled, a report from each of the national 
committees. Second division divides into 


| three subdivisions and 18 more detailed 


| classifications. The last breaks up into nine 


parts, and 16 subcategories of papers. 
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Chart the week-to-week demand and the week-to-week 
costs of your motor maintenance-repair shop and you'll 
find that the red ink is concentrated at the periods of 
peak demand. Normally, the shop probably operates 
efficiently. But the peak demands cost overtime, and 
rushed, slighted work. To overcome that condition you'd 
have to over-equip and over-man your shop. And that 
means higher cost every day. Many industrialists and 
generating plants, on the other hand, are operating such 
shops with very high efficiency. They are equipped and 


manned to handle the normal demand; they turn over 


NA 4 


| L ( 1 
i 


the peaks — the red ink jobs —to us. Thus they avoid — 


the vicious circle of excessive labor costs and excessive 
overhead. They get work, too, comparable to the best 
they can do themselves, We've done so much industrial 
and electrical utility work we know how; we're efficient; 
our costs are low. That means your costs are low, both 
in your shop and in ours, Our engineers will be glad to 
come to your office to suggest experienced ways and 
means of taking the top costs out of your motor and 


generator work. Just drop us a line for quick action. 


j 


COLUMBUS 


OHIO, 8. A. 
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Now — a NEW edition 


Offers the latest, reliable data 
on every important topic — 


KENT’S MECHANICAL 
ENGINEERS’ HANDBOOK 


TWELFTH EDITION (In Two Volumes) 


The new “KENT” contains 20% more information—entirely rewritten to in- 
clude the most recent data and the latest practice. It reflects the knowledge 
and experience of 172 leading engineers in the fields covered. The data, 
formulas, tables, and practice described have been compiled from reliable 
sources and carefully checked. 


POWER 


Edited by J. KENNETH SALISBURY 
General Electric Company. 80 Contributors. 


This volume covers: Basic components of any power process (air, fuel, heat, 
and steam); the service functions, pumping and piping; Power-producing 
equipment (boilers, turbines, condensers, and gas turbines); Refrigeration, 
heating, ventilating, and air conditioning; Transportation (diesel engines, land, 
air, and marine transportation); Electric power; Atomic power, instrumenta- 
tion, power test codes, and mathematical tables. 


NEW MATERIAL 


New data is included on basic Nuclear Engineering; Gas Turbines material, 
with applications to aircraft, power, locomotive, and marine installations; data 
on Coals from major American mines; 20 greatly-enlarged sections of the 
Mollier chart (never before available); tables of Theoretical Steam Rates; 
Heat Gain in air-conditioning applications; abundant illustrative and tabular 
data on Diesel Locomotives; and comprehensive treatment of Air and Marine 
Transportation. 


May 1950 1409 pages plus index $8.50 


DESIGN AND PRODUCTION 


Edited by Cotin CARMICHAEL, Editor, 
“Machine Design’. 92 Contributors. 


Covers: Selection of Materials, Design Principles, Design and Selection of 
Machine Components, Production Processes, Production Plant Equipment, and 


Mathematical Data. 
NEW SUBJECTS ADDED TO 
12TH EDITION 


New data is included on Servomechanisms; In- 
dustrial Electronic Control; Statistical Quality 
Control; Measurement and Designation of Sur- 
face Quality; Plastics; Plastics Molding; Static 
and Dynamic Pressure Sea's; Precision Invest- 
ment Casting; Powder Metallurgy; Shot Peening; 
Brazing; and Adhesives and Glues. 


May 1950 1611 pages plusindex $8.50 


Volumes may be purchased separately. 
SEND FOR BOOKS FOR 10 DAYS' EXAMINATION 


ON APPROVAL COUPON 


JOHN WILEY & SONS, INC., Dept. P-6-50 
440 Fourth Avenue, New York 16, N. Y. 
Please send me, on 10 days’ approval, copies of KENT'S MECHANICAL ENGINEERS’ 
HANDBOOK, as checked below: 

POWER DESIGN AND PRODUCTION 
If I decide to keep the book(s), I will remit $8.50 each plus postage; otherwise I will 
return the book(s) postpaid. 


(Offer not valid outside U. S.) 


Welding Loads 


(Continued from page 96) 


points on the plant power-supply sys- 
tem may help some. But shunt capaci- 
tors on welding machines are expensive 
to install and raise some complications. 
Unless capacitors are precharged close 
to line voltage, inrush current can cause 
very high current surges that may dam- 
age ignitron tubes and produce light- 
flicker troubles. When it comes to 
switching capacitors on and off, you 
set up harmonics and they can develop 
dangerous voltage surges. As far as 
harmonics go, you need not worry unless 
you have electronic-heat controls. 

Series capacitors have been used on 
certain welding applications for power- 
factor correction. They increase the 
voltage on both controls and welding 
transformers. So if they are not held 
in check this voltage can reach danger- 
ous proportions. But with suitable 
protection and voltage regulation series, 
capacitors are practical. Their cost is 
high. Yet where light flicker is a prob- 
lem the investment may be justified. 

They introduce some problems, 
though. Some installations have had 
difficulty in obtaining a consistent weld 
quality. When the secondary circuit re- 
active component is canceled out the 
circuit becomes much more sensitive 
to resistance changes. Any slight change 
in welding conditions affects welding 
current much more than if no series 
capacitor were in the circuit. Any ma- 
terial change requires alterations in 
the capacitor bank because kva demand 
and power factor are quite different. 

Supply Transformers. Required rating 
of the supply transformer for the weld- 
ing load depends on (1) portion of 
system voltage drop permissible in the 
transformer and (2) thermal load it 
will carry. Usually you add the thermal 
or rms kva of nonwelding loads directly 
to the equivalent continuous thermal 
kva of the welding load to get part (2) 
in the above. 

The nature of other loads coming off 
the supply transformer determines what 
portion of system voltage drop is per- 
missible, above. For instance, in no 
case should a multitransformer welder 
be connected to a distribution trans- 
former supplying a lighting load. Motor 
loads can tolerate more severe voltage 
dips than lighting or welding loads. In 
fact, induction and synchronous motor 
loads connected to a welder bus help 
reduce and stabilize voltage drops 
caused by resistance welders. 

When a plant power-supply system 
can’t handle welding loads without in- 
terference to other loads, it pays to 
put in a low impedance transformer 
to supply the welding load only. The 
same solution works where the welder 
is in a remote point in the plant. 
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OPPER ALLOY BULLETIN 


MARINE AND POWER EDITION 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 


Prepared by Bridgeport Brass Company “been Headquarters for BRASS, BRONZE, and COPPER 
co 


Effect of Water Velocity 
on Condenser Tube Life 


Does the water velocity affect the | 


corrosion rate of condenser and heat 
exchange tubing? Experience has 
shown that water velocity is a very im- 
portant factor,but there are many other 
contributing elements which must be 
taken into account, such as the temper- 
ature, fouling organisms and the char- 
acter of the water—degree of salinity, 
PH value, amount of gases such as oxy- 
gen, hydrogen sulfide, carbon dioxide 
and others; concentration of foreign 
matter such as sand, cinders, shells, oil. 
The corrosion resistance of the con- 
denser tube alloy itself also plays a 
very important part. 


Effect of High Water Velocities 


Increased water velocities and tur- 
bulence may result in impingement 
corrosion failure which is brought 
about by the impact of the water on 
the metal surface. This type of attack 
is generally recognized by the presence 
of almond or crescent shaped pits, 
undercut at one end, and usually free 
from corrosion products in the pits 
themselves. 

Continued impingement of the 
stream against the tube in one spot 
leads to the removal of normal corro- 
sion film until the base metal is ex- 
posed which then corrodes at a much 
higher rate than normal. 


Impingement Corrosion 
Destructive 

Impingement corrosion is most com- 
monly found at the point of impact 
which is generally near the inlet end of 
the tubes where turbulence is present 
due to the restriction and speed-up of 
the water stream as it enters the tubes 
from the water box. Pieces of shells, 
stones, coke and other foreign matter 
lodged in condenser tubes may cause 
the water to be deflected against the 
opposite side of the tube, resulting in 
impingement corrosion at that point. 

The presence of sand and entrained 


gases leads to increased attack. Water 
carrying sand or silt, in the absence of 
direct impingement may produce a 
scouring or abrasive action which may 
in time seriously reduce the wall thick- 
ness of the tubes. 

Entrained bubbles of gas greatly in- 
crease the rate of impingement. This 


Figure 1. Illustrating impingement corrosion at 
inlet end of Admiralty condenser tube. Tube has 
split lengthwise and fi d 


is aggravated in sea water by the pres- 
ence of hydrogen sulfide resulting from 
bacterial action on organic material. 
Impingement corrosion can be reduced 
by removing entrained gases from cor- 
rosive water by various devices used 
for this purpose. 

Obviously, whatever can be done to 
remove these disturbing influences will 
lengthen tube life. It is desirable to 
keep intake tunnels clean and use fine 


WATER FLOW 


CORROSION 
/ FILM 
y 


ORIGINAL 
IMPINGEMENT METAL 
CORROSION PITS SURFACE 


/ 
/ 
/ 


Zz 


METAL TUBE WALL 


Figure 2. Section through wall of tube shows how 
impingement of stream removes corrosion film and 
corrodes base metal to form crescent-shaped pits. 


screens to prevent shells and debris 
from entering the tubes. 


Effect of Too Low Waiter Velocities 


Water velocity which is too low, may 
be troublesome because it permits the 
attachment of slime, marine growth, 
barnacles, mussels and other foreign 
matter to attach themselves to the tube 
wall. Once this condition is established, 
higher velocities cannot readily re- 
move them. However, high water veloc- 
ities usually prevent larger marine or- 
ganisms from obtaining a foothold. 

Slime is undesirable because it cuts) 
down heat transfer, bringing about a 
drop in vacuum which may waste fuel. 

Low water velocities encourage the 
settling of sand, clay and other foreign 
materials on the tube surface and con- 
tribute to damage from pitting. It may 
be necessary to use settling basins, © 
screens or strainers in order to elim- | 
inate debris from the water before it 
reaches the condenser. Speeding up the 
water may prevent settling in the tubes 
but opens up the possibility of encour- 
aging impingement corrosion at the 
inlet ends of the tubes. 

Steps used to keep tubing free from — 
slime and other foreign attachments — 
include periodical chlorination, clean- — 
ing with rubber plugs, brushes, high 
pressure water jets or other methods. 


Influence of Condenser Tube 
Alloys 

Experiments over a long period of © 
time indicate that alloys vary consid- ; 
erably in their resistance to impinge- 
ment corrosion, Aluminum brass is 
superior to Admiralty tubing in resist- 
ing this type of attack. Cupro Nickel 
has proven to be excellent in resistance 
to corrosion from sea water flowing at 
high velocities. Duronze IV, Arsenical 
aluminum bronze is giving a fine ac- 
count of itself in resisting this type of 
attack. 

Bridgeport maintains an active cor- 
rosion research laboratory for studying 
the behavior of copper-base alloys in 
corrosive environment. Call on our 
nearest district office for further infor- 
mation on condenser and heat ex- 
change tubing. 


BRIDGEPORT BRASS 


BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, CONN. 


Mills at Bridgeport, C: 
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Overhead Valves EASILY, 
aay AND SAFELY 
controlled 


from the 
FLOOR! 


Sound Control 


Industrial 


QUIETS 
POWER PLANTS 


ENDS ANNOYANCE 
COMPLAINTS 
LOW EMPLOYEE MORALE 
THREATS OF LEGAL ACTION 

Due to Disturbing NOISE 
Whether your equipment serves a city of 
millions, a small town, or just your own 
plant, ISC can solve the noise problem 
quickly and inexpensively. Investigate today. 

Write, wire or phone 


us for full informa- 
tion on your problem 


ae valve wheel 
lameters Wem 2 te 30 
inches. 


@ No more climbing up treacherous step- 
ladders, on benches, machines or boilers. 
High-up, inaccessible valves are brought 
down to earth by the inexpensive BABBITT 
Adjustable Sprocket Rim with Chain Guide. 
Here's overhead valve control that is just 
as positive as direct manual control, and 
100%, safer—right from the floor! 


@ The BABBITT Adjustable Rim fits all 
valves, with either rising or non-rising stems. 
It is installed quickly by clamping onto the 
hand wheel of the valve. 


@ Write today for Catalog Bulletin P, 
surprisingly low prices, and name of 
nearest distributor. 


BABBITT STEAM SPECIALTY CO. 
1 Babbitt Square, New Bedford, Mass. 


ASH HANDLING PUMP 
Design Features ! 


Quick, abun- 
dant slippage 
seal adjustment 


changed for 
varying 
conditions 


Water-End 


Motor Mounting 
to fit any 
requirement 


% Easy to dismantle and reassemble (if corroded remove 
bolts with acetylene torch.) 

% Repairs made on the spot. 

% Plenty of room for packing. 

% Assemble from either side, or from above. 

te Does not have to be level—even hang it on wall 
or ceiling. 
NEW Catalog 4906 gives other features! 


Nagle Chimps 


AL PUMPS FOR ABUS! APPLICATION 


1251 Center Ave., Chicago Heights, Hl. 


A oxygen corrosion 
W boilers | 


Santosite (Monsanto sodium sulfite 
anhydrous, technical) removes dis- 
solved oxygen from boiler feed water 

.. puts an end to steam plant dam- 
age and shutdowns due to oxygen 
corrosion. Santosite is economical... 
efficient . . . easy to apply. 


If oxygen corrosion is a problem in 
your boilers, you will profit from 
reading Monsanto Technical Bulletin 
No. 0-26, For your free copy, con- 
tact the nearest Monsanto Sales Office 
or write: MONSANTO CHEMICAL 
COMPANY, Desk B, Organic Chem- 
icals Division, 1763 South Second 
Street, St. Louis 4, Missouri. 

Santosite: Reg. U. S. Pet. OF. 
DISTRICT SALES OFFICES: Birming- 
ham, Boston, Charlotte, Chicago, Cincinnati, 
Cleveland, Detroit, Houston, Los Angeles, 
New York, Philadelphia, Portland, Ore., San 
Francisco, Seattle. In Canada, Monsanto 
(Canada) Ltd., Montreal. 


SERVING INDUSTRY... .WHICH SERVES MANKIND 
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INDEPENDENT SURVEY 
OF USERS 


AGAINST 
PARTS REPLACEMENT | 


29 Coal Mines and Power Plants Report... 


1 total of 61,161,372 tons crushed. HERE ARE A FEW CASE HISTORIES 
F : A COAL MINE IN ILLINOIS reports 4,000,000 tons 
Average age of American Crushers at time of crushed over 10-year period by their American AC3-E 
Qsurvey — 9.35 years. Crusher —- with a parts replacement cost of $.0005 


per ton. 

Average parts replacement cost $.0012 per ton INDUSTRIAL POWER PLANT IN WEST VIR- 

(includes cost of standby parts not yet needed). GINIA has an American 38-S Crusher that has reduced — 
10,008,000 tons over last ten years. Parts replacement — 


CONCLUSION: cost was only $.0008 per ton. } 
AMERICANS CAN “TAKE IT”! NEED- A CENTRAL STATION IN NEW JERSEY crushed ; 
ING NEW PARTS LESS OFTEN, THEY 6,000,000 tons over a 20-year period with their Ameri- 
KEEP OVERALL PRODUCTION EFFI. can 42-S. Parts replacement cost was only $.00025 per 
CIENCY HIGH. ton. Crusher still going strong. 


ORIGINAL COST of an American Crusher . . . plus 
MAINTENANCE ... plus POWER . . . plus INTER- 
EST ON INVESTMENT averages less than 1¢ per 
ton crushed. The American Pulverizer Company has 
many case studies to prove this fact. 


Let an American Representative analyze your crushing problem. 
Write for details on the complete line of American Crushers. 


1349 MACKLIND AVE. 
ST. LOUIS 10, MO. 
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Nicholson Super-Trap for 


POWER SERVICE 


Especially Recommended for 
STEAM PURIFIERS, 


HEADERS, SEPARATORS, HEATERS, 
SUPERHEATED STEAM LINES 


leak even if cooked dry; rugged; work- 
ing parts of stainless steel. Pressures, 2 
to 650 Ibs. The lowest price large 
capacity trap. 


Thousands of installations attest to 
the enormous drainage capacity of this 
Nicholson trap. Piston-operated and 
with valve orifices up to 2” diam., it - 
discharges large volumes of water al- Model WO 
most instantly. Other features: won't 


NICHOLSON WEIGHT - OPERATED 
TRAPS—Three models for press. to 200, 
650 and 1500 Ibs.; for steam, air, gaso- 
line. Also feature large capacity and 
proof against leaking. 


Catalog 250 or see Sweet's 


W. H. NICHOLSON & CO. 


125 Oregon St., Wilkes-Barre, Pa. 


FOR YOUR CONVENIENCE | 


When you are looking for 


the answers to 


“What's available?" 
“Who makes it?" 
“Where can | get it?" 


—you'll find them quickly 
and easily in the 


1950 Mid-June 
POWER Buyers’ Guide Number 


WATCH FOR YOUR COPY 


How to Improve 
Operating 
Efficiency of 
Evaporative 
Condensers 


OONER or later make-up 

water, used in evaporative 
coolers and condensers, be- 
comes slime laden. Quick 
remedy is needed here to 
maintain trouble-free opera- 
tion of air conditioning equip- 
ment. A most effective way 
to fight slime and side-step 
trouble is water-treatment 
with OAKITE SANITIZER 
No. 1. 
This new, germicidal agent of 
the quaternary ammonium 
type destroys bacterial organ- 
isms and discourages slime 
growth. 
FREE: Handy 20-page Guide 
contains many practical sug- 
gestions on low-cost mainte- 
nance of air conditioning and 
refrigerating equipment. Send 
for Booklet No. F 7383. No 
obligation. 


OAKITE PRODUCTS, INC. 
23 Thames St., N. Y. 6, N.-Y. 


INDUSTRIAg Cte, 


OAKITE 


Techascal Sermce Representatives Located ia 
Principal Cities of United States end Canada 
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UP TO 50,000 MEGOHMS 


® 
insulation Tester 


| Features 


Never before has the direct-indicating cross-coil ohmmeter 
been capable of measuring such high values of insulation resistance! 


This accomplishment comes at a time when more attention 
than ever is being focused by engineers on insulation resistance 
or d-c loss measurements as a practical non-destructive means of 
forestalling breakdown in electrical equipment. 


These new sets also include several important improvements, 
such as static shielding, improved hand-drive mechanism, and a 
simplified design for motor-drive with better voltage stabilization. 

The new line of MEGGER Insulation Testers is now avaik 
able in the following ranges: 


Inner Scale Outer Scale 
Volts Megohms Megohms 


500 volts d-c.. Oto 50 3 to 10,000 


1,000 volts d-c. . 0 to 100 6 to 20,000 


2,500 volts d-c 0 to 200 15 to 50,000 


For unusual requirements, a special 5,000-volt instrument is available 
with range up to 100,000 megohms. 
a For description and prices, write for Bulletin 21-20-P. 

Facsimile scale of 
2,500-volt instrument 


. BIDDLE 
ientific 


PHILADEL HIA 7 
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no DRIP From THIS IMPROVED PACKLESS PUMP 
MECHANICAL SEAL ENDS USUAL PUMPING TROUBLES 


B & G SERIES 1531 CENTRIFUGAL PUMP 


It will be worth your while to look into the 
outstanding advantages of the B&G Series 1531 
Centrifugal Pump. This unit features a Mechan- 
ical Seal which assures trouble-free operation 
under tough pumping conditions. 


The Mechanical Seal adds materially to 
length of service, especially where the pumped 
liquid contains foreign matter which is damag- 
ing to the ordinary stuffing box. The Seal is 
self-lubricating and eliminates the customary 
leakage through the packing gland. 


You'll also like the painstaking workman- 
ship found in the B & G Series 1531 Pump. All 
parts are machined to rigid specifications and 
accurately assembled. Quick and easy replace- 
ment in the field is assured by positive uni- 
formity throughout. High hydraulic efficiency 

B & G SERIES 1522 CENTRIFUGAL PUMP is obtained throughout the capacity range and 
Another B&G Pamp with outsandiag qualifications? all pumps are shop tested for conditions of 


Seven big features: Standard Motors—Mechanical H H SEND FOR THESE 
Seal—Spring type Flexible Coupling—Interchange- head and capacity specified. CATALOGS OF B&G 


able Parts—Compact Design—Easy Servicing —Com- Send for complete engineering data. CENTRIFUGAL PUMPS 


perils Price. Available as all-iron, bronze fitted 
all-bronze units. 
= * 
Hydis-Fie 


BELL & GOSSETT CO. « Dept. BN-36 «* Morton Grove, Illinois 
POWER June 1950 
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Buffalo” Induced Draft Fan-- 


one of six being built for prominent power company. 16’ 2” high, it has a rated 
capacity of 202,500 cubic feet a minute against 15” static pressure. In service, a 
continual storm of fly ash will pass through this fan. That’s why “Buffalo” builds 
Induced Draft Fans ruggedly — to stand power plant service the maximum time 
without repairs or shutdowns. And that means lower power costs! Note “Buffalo” 
Paraflow Dampers on inlets and outlet for accurate draft control. 


Big Wheel in the Power Industry! 


At right, the 1214 ft. wheel for the fan shown above. Note 
heavy plate construction with welded-on wearing strips on 
blades. The wheel takes the beating in draft work—that’s 
why “Buffalo” wheels are TOUCH! 


WRITE FOR FACTS! Dependable draft is a fundamental 
way to keep power costs down. Pick “Buffalo” Forced and 
Induced Draft Fans and be sure! Write for Bulletins 3113-A 
and 3190-B for all the facts. 


BUFFALO FORGE COMPANY 


488 Broadway Buffalo, New York 
Canadian Blower & Forge Co., Lid., Kitchener, Ont. 


Branch Offices in All Principal Cities 
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New Printing Available 


STEAM TURBINES 


Because of continuing demand for this 


i] iis comprehensive and authoritative special 


MERCOID 


AUTOMATIC CONTROLS 
FOR INDUSTRIAL APPLICATIONS 
REQUIRING POSITIVE CONTROL 
OF PRESSURE. TEMPERATURE, 
LIQUID LEVEL ETC. 


% SIMPLE TO ADJUST FORTHE 
SPECIFIED OPERATING RANGE 

MERCOID CONTROLS ARE EQUIPPED 
WITH MERCURY SWITCHES, THEREBY 


INSURING GREATER SAFETY, BETTER 
PERFORMANCE AND LONGER CONTROL LIFE 


WRITE FOR CATALOG 


THE MERCOID CORPORATION 
4201 BELMONT AVE. CHICAGO 41, ILL 


section, we have just made an additional 
printing and can now supply new orders. 
Price remains the same: 60¢ for single 
copies, 51¢ for 100 or more, 46¢ for 500 
or more, 41¢ for 1000 or more, and 37¢ 
for 2000 or more. 


Address your orders to: 
Editorial Dept. 


330 W. 42nd St., New York 18, N. Y. 


— ~ 


LARGER STOCKPILES with LESS LABOR 


Above is 15,000-ton stock- 
pile handled by small Sauer- 
man unit. Scraper moves 
coal into and out of stor- 
uge at rate of 75 tons an 
hour. 


For rapid handling of large 
tonnage, standard Sauer- 
man Scraper machine is 
equipped with mobile tail 
tower which circles the 
storage area. 


POWER DRAG SCRAPER 


Storage of any desired tonnage of coal is an easy, comfortable one-man job 
with a Saverman Power Drag Scraper. This equipment makes full use of any 
ground space with little advance preparation. It stacks the coal in compact layers, 
so there are no air pockets to encourage spontaneous combustion. Everything 
about the equipment is simple and it gives continuous satisfaction with a minimum 
of attention. Hundreds of operators report that their Sauerman machines are as 
good as new after many years of service with annual repair costs running as low 
as one-half cent per ton handled. Engineering Catalog free on request. 


SAUERMAN BROS., Inc. 


562 S. CLINTON STREET 
CHICAGO 7, ILLINOIS 


GEAREX 


ROTARY PUMPS 


Rotating Element of GEAREX Pump 


Photo shows the “heart’”’ of a Gearex 
Pump. It provides more displacement per 
revolution because rotors do not trans- 
mit power—are designed to fulfill just 
one function: moving material. It means 
less maintenance because (1) rotors never 
touch metal (2) proper rotor clearance 
is accurately maintained by Sier-Bath 
precision cut timing gears. 


ADDITIONAL ADVANTAGES 
© Pulseless flow 
 Vibrationless operation 
© Low pressure on stuffing boxes 
Direct connected up to 1800 RPM 
e Fyailable in corrosion resistant alloys 
Horizontal or vertical construction 


SIER-BATH 
GEAREX PUMP 


Twogeneral types: INTERNAL BEARING TYPE 
(above) for lubricating liquids, EXTERNAL 
BEARING TYPE for non-lubricating liquids. 
Capacities: 1-550 GPM. Discharge: 250 
PSI for viscous liquids, 50 PSI for 
water. SIER-BATH SCREW PUMPS for higher 
pressures and capacities. 


Write for Booklet 


| DUNDED 1905 MEMBER AGMA. 


Sier-Bath 


GEAR and PUMP CO., Inc. 


9254 HUDSON BLVD., NORTH BERGEN, N. J. 
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Toothed Lock Washer: Prevents loss 
of stem nut due to vibration, thereby 
holding the handwheel securely. 


Newly Designed Handwheel: Air- 


cooled, finger grip handwheel affords 
sure grip even with greasy gloves. 


Improved Packing: Molded packing 
of lubricated asbestos reinforced with 
copper wire Suitable for practically every 
service. Valves can be repacked under 
pressure. 


H 9 I Union B t Connec- 
tion: Eliminates any chance of distortion 
or leakage even though valve is repeat- 
edly taken apart and assembled. 


New Cylindrical Disc Holder: The 
design of the top portion of the disc 
holder keeps the disc accurately guided 
under all operating conditions. 

“a 
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IMPROVED 
No. 95 
BRONZE 
GLOBE VALVE 


also available in 
Angle Type (No. 96) 


The service ratings of the Walworth No. 95 are 150 pounds per 
square inch steam at 500F, and 300 pounds per square inch non- 
shock cold water, oil, and gas. In the manufacture of this quality 
bronze valve, more than 47 gages are used in machining parts to 
micrometric accuracy, thus insuring interchangeability of parts. 
For further information see your local Walworth distributor, or 
write: Walworth Company, 60 East 42nd St., New York 17, N. Y. 


WALWORTH 


NEW YORK 17, N. Y. 
DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 


R ible Asbestos Disc: This disc 
is suitable for steam up to SOOF and is 
resistont to oil, gasoline, and many 


chemicals at atmospheric temperatures. 
Discs for special services ore available. 


tion M (ASTM B61) bronze thick enough 
to provide a high safety factor. Valves 
undergo hydrostatic shell test of 450 psi. 
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(SINCE 1915) 
Linings for 


STACKS « 
UPTAKES « 
BREECHINGS « 


STEEL & PIPE 
ENCASEMENT 


Delmar 
Phillp 0 


STEEL BUNKERS + 
DUCTS, HOPPERS « 


| QUNITE CONCRETE 
& CONST. CO. 


1301 Woodswether Road 
KANSAS CITY 6, MO. 
228 Ne. ay Salle St.. 
Branch Offices: New Dallas, Denver. 
“See out catalog in Sweet's’ 


“GUNITE” 
Concrete 


TRI-LOK RECTANGULAR 
OPEN STEEL FLOORING 


Ten Frick Compressors Are Installed on the 
Roof of Sattler's Store at Buffalo. 


Tri-Lok strength is obtained by truss 
| action through twisted cross-bar, curved 


in opposite directions at each bearing-bar. 
Standard openings in Tri-Lok Rectangular 
Steel Flooring are 1"' x 37%''—other size 
openings can be supplied as required. 

Diagonal, or Super-Safety U-type Floor- 
ing, and stair treads of all types, are 
available. Bulletin KF 1140 describes the 
construction features of Tri-Lok Open 
Steel Flooring. 


DRAVO CORPORATION 


tional Distributor for the 
Tri-Lok Company 
Drave Bidg., Pittsburgh 22, Pa. <0 
Sales Representatives 
ia Principal Cities 


Buffalo's Largest Store Air Conditioned 
throughout with Frick Refrigeration 


Sattler's Department Store, covering most of a large city | 
block, serves up to 150,000 people in a single day. The giant 
store is cooled in hot weather with ten Frick ammonia 
compressors using 920 horsepower. Installation by Mollen- 
berg-Betz Machine Company, Frick Sales Representatives at 

Buffalo. | 

For that important air condi- | 
tioning, ice-making, refriger- 
ating or quick-freezing job of 
" yours, get in touch now with 
the nearest Frick Branch or 
| Distributor. 


OEPENDABLE REFRIGERATION Sim 


Also Builders of Power Farming and Sawmill Machinery 


Changing 


Address 
? 


© If you are planning to move, 
please be sure to let our Circulation 
Department know about it — and 
as far in advance as possible. 

*® It takes time to correct the stencil 
addressing plate and to make the 


| | correction on all our records. So 


your prompt notification will help 


us make sure you do not miss copies 
of POWER. 

® Be sure to give us your OLD ad- 
dress as well as your NEW address. 
We need them both to make the 
correction. 
® Mail in the coupon if you plan to 
move. And please fill it in as com- 
pletely as possible. 


THANK YOU! 


Cire ~~ Dept. 
POW 
330 Wen 42d St. 
New York 18, N.Y. 

Change of Address Notice 


(PLEASE PRINT) 


On or about 


my NEW address will be... 


State 


My OLD address was.... 


Street 


State 


Name Here 
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pTA-1523-¢ 


POWER 


QUICK SERVICE on your 
tubing requirements for 
original equipment or replacement 
is available from your nearest S 
B&W Tube representative and 
through local distributors in 
principol cities. 


Write for new Bulletin T B 329. 


THE BABCOCK & WILCOX TUBE COMPANY 


General Offices: Beaver Falls, Po. 


Plants: Allience, Ohio, and Beaver Falls, Po 
Sales Offices, Allionce, Ohio 


Beaver Fails, Pa * Boston 16, Most 
Chicago 3, il). * Cleveland 14, Ohio * Denver 2, Cole. * Detroit 26, Mich 
Houston 2, Texos los Angeles 15. Calif . New York 16, N. ¥ 
Philadeiphio 7, Pa. * St. Lowis 1, Mo. * Son Frencisco J, Collf. * Syracuse 
2, Torente, Ontario * Tulse 3, Okla Vancouver, British Columbia 
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UNSURPASSED FIRE PROTECTION — 
FOR COMMERCIAL AND INDUSTRIAL RISKS 


UNDERWRITERS’ APPROVED 
PEERLESS FIRE PUMPS 


HORIZONTAL CENTRIFUGAL AND VER- 
TICAL TURBINE TYPES — Peerless Under- 
writers Approved Fire Pumps can be 
applied to practically every commercial 
and industrial risk requiring fire protec- 
tion. They afford dependable, low cost 
protection, peak quality performance and 
unquestioned reliability that often will 
result in measurable savings in insurance 
cost. 


SINGLE AND MULTI-STAGE — Peerless 
Underwriters’ Approved Fire Pumps are 
available in two types. The Type AF, 
shown above, is a single stage, double 
suction, horizontal centrifugal design, 
with a capacity range of from 500 to 
2000 g.p.m., affording pressures, at rated 
capacities, from 40 to 150 Ibs. and is avail- 
able in 4”, 5", 6” and 8” discharge sizes. 

The Type TUF is a 2-stage pump avail- 
able in 4°, 5”, 6” or 8” discharge sizes 
and furnishes from 500 to 1500 g.p.m., 
with a pressure range, at rated capacities, 
from 100 to 200 Ibs. 


ALL TYPES OF APPROVED DRIVES — 
Peerless approved fire pumps may be 


equipped with any type of drive: electric, 
steam turbine, gasoline or diesel engine. 
Auxiliary stand-by engine drives may be 
used in conjunction with turbine or motor 
drive to assure instant service even in the 
event of power failure. 


SPRINKLER AND FOAM SYSTEMS — Peer- 
less Underwriters’ Approved Fire Pumps 
are ideal for application to liquid-foam 
type fire protection systems as well as to 
conventional sprinkler application; the 
former is especially desirable for solvent 
processing plant protection where the 
split-second control of fire hazards is a 
must. 


NEW 24-PAGE BULLETIN ANSWERS ALL 
QUESTIONS ON UNDERWRITERS’ FIRE 
PUMPS — Peerless Bul- 

letin No. B-1500 com- 

pletely describes and 

illustrates these unsur- 

passed and approved 

fire protection pumps. 

Write for your free 

copy today. 


UNDERWRITERS’ 
APPROVED 
VERTICAL 
TURBINE TYPES 


CAPACITY RANGE: 
500 to 2500 g.p.m. 


HEAD RANGE: 
100 to 122 pounds. 


MOTOR SPEEDS: 
1760 r.p.m. 


Oil or water lubricated 
All types of drives. 
Instant operation 

For pumping from any 
water source. Request 
Bulletin No. B-152-1. 


PEERLESS PUMP DIVISION 


FOOD MACHINERY AND CHEMICAL CORPORATION 
Factories: Los Angeles, California, and Indianapolis, Indiana 
Offices: New York, Atlanta, Fresno, Los Angeles, Chicago, St. Louis, Phoenix; 
Dallas, Plainview and Lubbock, Texas. 
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these tubes go in, 
they’re in to stay! 


CHASE 
ANTIMONIAL 
ADMIRALTY 


(a patented alloy) 


Here's the reason why Chase 
Antimonial Admiralty stays on 
the job year after year: 
Admiralty with an 
antimonial content of less 
than .007% (the minimum 
set forth in Chase Patent No. 
2,061,921) cannot be depended 
on to guard against dezincifi- 
cation under all conditions. 


Over a wide range of 


applications, protection calls 
for a minimum of .015%. 

And Chase boosts the nominal 
content to .035%...to make 
doubly sure that despite normal 


commercial variations every 
tube contains a¢ /east 015%. 


This time-tested Antimonial 


Admiralty is Chase-patented. 
Get the facts today. 


BRASS & COPPER 


WATERBURY 20 CONNECTICUT SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


THIS 1S THE CHASE NETWORK | srr a to buy brass 


CINGINMAT! CLEVELAND DALLAS DENVER) DETROIT HOUSTON! INDIANAPOLIS Los 


MINNEAPOLIS NEWARK NEW ORLEANS WEW.YORK PHILADELPHIA PITTSBURGH PROVIGENCE ROCHESTER: ST LOUIS SAM FRANCISCO SEATTLE WATERBURY 
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But It Won't Act 
When It Shouldn't 


Unique latch mechanism minimizes 
false trip-out. A trigger mechanism 
gives positive, quick-acting tripping 
on overload—reacts only to bending 
of heater strip, not to vibration or 
knocks. And metal guard protects 
toggle or push-button from acciden- 
tal operation. 


tory-calibrated to follow normal heating 
curve of motor. Handles both overload 
and stalled rotor. Trips promptly —the 
higher the overloads, the faster the re- 
sponse. Choice of 90 heater units in frac- 
tional ampere steps. 


or Stalled Rotor Conditions Manual Starters 


Improved thermal overload device is fac- 
save “crossing Your fingers 


Fast-Acting on Overload New 


It’s Even Hard for the Operator to Do Wrong PT Means “Push-button or Toggle” 


No parts to replace after overload. Contacts cannot be held closed in All Sizes 

against overload. ON, OFF, RESET positions clearly indicated on Bc 

toggle type; START and STOP on push-button types. Resetting direc- All sizes of Trumbull’s pt Starter available with push- 
tions clearly visible on both types. Line and load circuit numbers on button or toggle operation in general purpose enclo- 
barriers between contacts. Covers and toggle can be locked. sures. Water-tight or explosion-proof enclosures are also 


available. Fine silver, butt-type contacts are easily in- 
spected. Write for Bulletin PT. THE TRUMBULL ELECTRIC 
MANUFACTURING COMPANY, Plainville, Conn. 


TRUMBULL CT) ELECTRIC 


TRUMBULL’S TRAINLOAD OF NEW PRODUCTS 
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EARNOTO 


. because it is available in single, double or triple 
reductions, offering a range of speeds: 780 through 
7.5 r.p.m. Motor rating from 1 h.p. through 60 h.p.— 
A-c or D-c. The motors and gear units are each self- 
contained and readily separated . . . gears in multi- 
reduction units may be inspected, without uncoupling 
from driven machine. 


These small, compact, self-contained units simplify 
the direct application of electric drive to individual 
machines. 


GearMotoR conforms to the recommended standards 
of the American Gear Manufacturers Association and 
the National Electrical Manufacturers Association. 


containing 
full information and data 
necessary for ordering, 
and please use your 
Business Letterhead when 


requesting same. 


an AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK + PITTSBURGH + CHICAGO + HOUSTON 
IN CANADA, WILLIAM AND J G. GREEY LIMITED, TORONTO 


Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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CONSECO 
33,000 SQ. FT. 
CONDENSER 


SPECIAL FEATURE: Deaerating Hotwell 


Deep-Water Boxes...Large Access Manholes 


33000 sq. ft. Divided Flow Condenser. Design CONSECO Engineers are specialists on Condensers . 
based on 100% tube cleanliness and design per- and Heat Exchange equipment. Every condenser 


formance guarantee exceeded in operation. Full designed and built by us has fully met and ex- 
Deaerating Hotwell utilized eliminating Deaerating ceeded guarantees. The services of this young, ’ 
Heater from plant heating cycle. progressive organization are at your disposal. 


OTHER EQUIPMENT 
in the 
CONSECO LINE 


i STEAM JET 
BOILERS " DEAERATORS CLOSED HEATERS EVAPORATORS AIR EJECTORS 


j 


HOBOKEN, N. J. 


For Retubing and Maintenance Service — Call Our Field Office Day or Night—-N. J. HOboken 3-4428, N . Y. REctor 2-9363 
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FROM THE SMALLEST TO THE 


Yes, anything you can want in a pressure gauge is at your 
beck and call in the great line of instruments bearing the 
most respected name in gauges... MARSH! 

Not just any size, but any duty, any case style, any finish, 
any dial graduations, any mounting. So complete is the line, 
that gauges which are “special” to other manufacturers, are 
often standard to Marsh—an important reason for the plus 
value you get in Marsh instruments. 

You may merely need a gauge for ordinary service. Or 


Marsh alone has the 
RECALIBR ATOR — quickest 


LARGEST— 


you may need a gauge that will stand up under tough con- 
ditions such as extreme pressure, extreme temperature, cor- 
rosion, vibration, pulsation. But whatever the service you 
have only to select the Marsh Gauge recommended for the 
specific condition to find the final answer to your instru- 
ment problem. 


Ask for catalog covering Marsh products which include: A 
full line and range of gauges in pressure, compound, altitude, 
hydraulic, sprinkler, ammonia, ounce-graduated retard, test, 
and diaphragm types. Dial thermometers in rigid stem and re- 
mote reading types. A broad line of steam heating and refrig- 
eration specialties including the Electrimatic line of refrigeration 
water lators and solenoid valves. 


MARSH INSTRUMENT COMPANY 
Soles affiliate of JAS. P. MARSH CORPORATION, Dept. F., Skokie, if. 
Export Dept.: 155 E. 44th S., New York 


and best way to correct a 

y) gauge or dial thermometer 
that has been knocked out of 
adjustment. 
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ILLCO-TEMP SOFTENER AT NATIONAL LOCK 


to reduce hardness in hot-process effluent without chemical additions 


Power Plant, 
NATIONAL LOCK CO. 
Rockford, Illinois 


For most efficient boiler operation in its ie, 
new power-plant addition, National Lock 
solved the problem of after-precipitation 


and residual hardness in the effluent of ; 
its lime-soda softener. 


As a result of a pilot-plant test, company 
engineers recommended the installation 
of a larger ILLCo-TEMP Softener (10,000 
gph) to after-soften the lime-soda effluent 
without the use of additional chemicals. 


The softener (shown at right) operates at 
230° F. and has softened over 10 million 
gallons since its installation. 


Exchange capacity of the softener has not 
declined. Also, through use of zero-soft 
water in boiler-feed make-up, National 
Lock has effected a reduction in the cost 
of chemical additions, as well as increased 
efficiencies resulting from clean boiler 
operation. 


Write for other case histories and descrip- 
tive literature. 


Advantages of ILLCO-TEMP 
No chemical after-treatment is necessary io 
reduce hardness . . . with “zero” soft water 
obtained from the ILLco-remp Hot-Process 
Unit. Chemical savings from this alone will nor- 
mally pay for equipment in less than 2 years. 


ILLCO-TEMP SOFTENER installed in National Lock Company plant operates at 230 F., 10,000 gph. 


This is the only method today that withstands high or low pH at high 


ssures a constant source of “zero” 
Asou se source of “sero” soft water temperatures. The ILLCo-TEMP Softener unit operates economically and 


regardless of variations in the raw water or 


the het-precess efffucnt. continuously at temperatures as high as 250° F. ... on waters having 
a pH as high as 10.5. This eliminates the need for a constant control 
Decreases the excess dosages required for and adjustment of the hot lime-soda dosage, as previously required. 


straight hot-process. 
ILLINOIS WATER TREATMENT CO.,853-6 Cedar St., Rockford, Ill. 


of New York Office: 7310 Empire State Bldg., New York City 


boiler (none needed for hardness control). 


Eliminates frequent adjustment. 
q j \0 NIZING 
Eliminates deposits which result in “plugging” pE- 
in valves, feed pumps, feed lines, heaters, etc. DE-ALKALIZING 
ILLCO-TEMP unit easily and economically added SOr TEN 1 
to your present lime-soda water softener. NG 
ENGINEERING AND EQUIPMENT— DE-IONIZERS for process water tr t and treat t of liquids and solutions other than water; waste 


ie of specific constituents. DE-ALKALIZERS: Boiler feed (external); Bottling water. SOFTENERS: Industrial, Domestic. FILTERS, etc. 
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THESE 4 REELS OF VEELOS ARE 


Before this plant switched to Veelos 
its stockroom was cluttered with a heavy 
inventory of different sizes of endless 
S$ v-belts. This conglomeration of v-belts 


was expensive to maintain and hard 
2 to control. 
OWE BIG PLANT REQUIRES Now—the story is different! Just 4 
reels of Veelos—the adjustable v-belt— 
take care of 75 y-belt drives in this plant. 
When the change-over program is com- 
pleted, all 200 drives will be Veelos 
equipped ! 

Naturally enough this plant did not 
standardize on Veelos without good 
reasons ... 


1 REEL OF A e 1 REEL OF B @ 2 REELS OF C 


@ It saves money on v-belt inventory— 
on control of inventory and on stor-{ 
ing v-belts. 

@ It saves money when belts are replaced.” 
On one typical installation, a belt! 
change-over that took 30 man-hours’ 
~—-now takes | man-hour. 

@ It saves money because Veelos lasts 
longer—records show they last up to 
twice as long as endless y-belts. 


@ it saves money because Veelos gives 


full, vibrationless, power delivery 
uniform tension is easily maintained 
on all belts. 


You, too, can save money, boost effi-7 
ciency, and simplify your inventory by~ 
switching to Veelos—the adjustable” 
v-belt. 


Have you the facts at 
your fingertips? Send 
for your copy of 
the Veelos Data Book, 


These drives have been operating for 10 months 

with Veelos—and still going strong. Endless belt life ? tet, 

wes 3 months. Veelos installation time was 1 man- MANHEIM MANUFACTURING & BELTING COMPANY 
hour; endless belt installation time wos 30 man- 

hours. This is one of 12 identical Veelos-driven MANHEIM, PA. 

machines in this plant. 


Installation time for Veelos was | mon-hour—for 
endless v-belts it was 24 man-hours. These belts 
hove been operating 3% years. This plant has 3 
other Veelos-driven machines exactly like this one. 


ADJUSTABLE TO ANY LENGTH e ADAPTABLE TO ANY DRIVE 


Made in all widths in three types: regular, oil-proof and static con- 
ducting. Also double V in A and B. Packaged on reels in 100-foot 
lengths. Scles engineers in principal cities; over 350 distributors through- 
out the country. Veelos is known os VEELINK outside the United States. 


POWER «+ June 1950 


| 
He 
4 / 
‘| 
. 
| 
|} THE LINK 
it 239 


designed for cooling water sorvice 


I: is a recognized fact that water cooled equip- 
ment such as air compressors, diesel engines, 
etc., perform better and require less maintenance 
if cooling water temperature is accurately main- 
tained. The importance of cooling water control 
has become accentuated with the growing need for 
conserving water. The new LESLIE Thermostat 
and diaphragm Regulating Valve make an ideal 
Temperature Controller for economic, reliable con- 
trol of cooling water. 


The bi-metallic Thermostat regulates the flow 
of water (or air) to the diaphragm of the Kegulat- 
ing Valve to maintain a constant water tempera- 
ture at the bulb location. A slight temperature 
change repositions the Regulating Valve and 
regulates the flow of cooling water. 


Features of the New LESLIE Thermostat 


THROTTLING RANGE—Wide or narrow throttling range can 
be furnished with adjustable temperature ranges, 32°—400°F 
and 300°—600°F. 


BI-METALLIC ELEMENT—Expansion or contraction of metallic 
tube provides positive operating force. 


SIMPLE —Few moving ports. Simple pilot valve operates without 
stuffing box or plunger. 


RUGGED, RELIABLE — Wear and corrosion-resistant parts give 
long life. Accuracy of regulction comparable to instrument control. . {* LESLIE Thermostat 
with calibrated dial 
For a units requiring only 1% or %4” cooling water for easy adjustment 
supply use the LESLIE Self-Contained Classes MDR, 
or MBR Temperature Regulators. 


LESLIE Thermostat 
@ Lowest Overall Cost per Operating Year ae 


odjustabl 
Send Bulletin 464-B 


Temperature Regulators Look for LESLIE REGULATORS under “Velves” or “Regulators” in your classified 
and Controllers ; directory in the following cities where LESLIE factory-treined engineers are located. 


Becument, Tex. Calif. Syrecuse, N. Y. 
hem, Ale. Gelvesion, Tarente, Cenede 
Boston, Mass. Memphis, Tenn. Or Ruth N. Conede 
Chicege, Houston, Texes Sevenneh, Ge. Ohie 
235 Grant Avenue Lyndhurst, New Jersey 
Cc 


REDUCIN e PRESSURE CONTROLLERS 


PUMP GOVERNO TEMPER AT REGULATORS 
AIR HOR STEAM WHISTLES 


EL 


F CLEANING STRAINERS 
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TER 
TURBINE 


TERRY SQUARE, 


AMPLE CLEARANCES 
FOR DEPENDABILITY 


Large blade and rim clearances and extra 
large side clearance—one inch— help 
make Terry One-piece Wheel Turbines 
highly dependable in operation. 


The blades cannot foul because of the pro- 
tection afforded by the rims, which are not 
damaged, should rubbing occur. 


Note the rim clearance, AA in diagram. 
Also the large blade clearance, B. Side 
clearance, CC, is so large that end-play 
from external thrust cannot damage wheel. 


Terry Bulletin S-116 will give you full in- 
formation on the Terry Wheel Turbine. A 
request on your business letterhead will 
bring you a copy. 


Y STEAM 
OMPANY 


ARTFORD.CONN. 
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“K" Monel shaft from a multi-stage Ingersoll- 
Rand boiler feed pump. 


“K” MONEL FOR PUMP SHAFTS... 


Corrosion-resistant? ya! 
Heat-treatable affer machining? ya! 
Strength and hardness close to alloy steel? ya: 


“K” Monel ... an alloy that may be heat-treated to 
attain maximum properties .. . has several impor- 
tant qualities that recommend it particularly for 
pump shafts. 


In many pump designs, the shaft must be long and 
“K" Monel-shafted Ingersoll-Rand boiler feed 


pump of the type used by the American Gas 
as well as highly corrosive conditions. This com- and Electric Company System. Manufactured by 


Ingersoll-Rand Company, Phillipsburg, N. J. 


thin, yet capable of withstanding extreme loading 


bination of design factors demands a shaft metal 
that possesses high strength and hardness, unusually 


high resistance to corrosion, and high resistance to a 
These severe conditions demand a shaft metal 


corrosion-fatigue. ‘ 
that is strong, wear-resistant, and corrosion-resist- 
“K"® Monel meets these requirements success- ant. Heat-treated “K” Monel has proved entirely 
fully, and in addition offers the advantage that it satisfactory in this service. 


may be heat treated for high strength and hardness 
If you are concerned with pump purchase or 
maintenance, you will be interested in “How to get 
Typical installations of “K” Monel-shafted pumps longer life from your pumps.” Write to R. F. John- 
are those of the American Gas and Electric Com- 


after machining without undue distortion. 


son of INco for your free copy. 
pany System. At three central stations, located in 


West Virginia and Indiana, a number of Ingersoll- THE INTERNATIONAL NICKEL COMPANY, INC 


Rand multi-stage pumps are used for boiler. feed- 67 Wall Street, New York 5, N. Y. 


water injection. 


These pumps operate against a boiler pressure of EMBLEM 4 OF SERVICE 
2000 psi and higher, and handle water at an average NICKEL ALLOYS 
temperature of 304° F. Each pump delivers 1100 
gallons per minute at a total dynamic head of 6000 Monel® + “K"™ Monel + “R"® Monel + “KR’® Monel + Nickel 


Nickel “L’® Nickel Inconel® + Duranickel® 


feet. Permanickel® + Inconel “X”® 
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No SHUTDOWNS 
No REDUCED LOADS ral 
FOR CLEANING TUBES of 


C.H.W."Reverse Flow” 
Condensers . 


Tubes of any condenser can become clogged with sand, 
leaves, twigs and other debris that gets by water screens, 
This means a cleaning job has to be done. For condensers 
with undivided water boxes, it means frequent shut- 
downs and, for divided water box condensers, it means 
operating at a reduced load. But that's not the case with 
C. H. W. “Reverse Flow" Condensers. All you do is push a 
button and reverse the water flow which flushes out 
debris quickly and economically. Consequently, you get 
the economies of continuous, peak-load efficiency and 
virtually eliminate costs of cleaning clogged tubes. 
“Reverse Flow” savings are available for any size con- 
denser, the smallest now operating being 10,000 sq. ft. 
and the largest, 50,000 sq. ft. YES, there'll be NO 
shutdowns or operating at reduced loads if you use 
C. H. W. "Reverse Flow’ Condensers. Write for more 
information. 


C. H. WHEELER MANUFACTURING CO. 
1800 Sedgley Ave., Philadelphia 32, Pa. 
REPRESENTATIVES IN MOST PRINCIPAL CITIES 


4 
ey 


14 STEAM CONDENSERS - R COOLING TOWERS 
EJECTORS - STEAM JET md REFRIGERATION 


OF PHILADELPHIA 


“SINCE 1903 
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We're not out to corner 


the DAMPER 
MARKET... 


... we want HEACON DAMPER applications 
that will pay for themselves in 6 months. 


The Heacon Damper is not just another damper. It is designed and engineered 
to provide the tightest closure possible under all conditions. Each damper is 
developed to solve a specific problem, each provides the ultimate in control. 

The dampers shown on this page all solved specific problems that could have 
been solved in no other way. 

As an example, the second damper from the left above, not only controls 80” 
w.g. pressure, but also acts as an automatic reverse flow valve that instantly 
closes and prevents leakage should one of two fans on the boiler fail. The next 
damper on the right isolates its air heater for maintenance while the boiler 
continues in service. Such applications save many times their cost, in time and 
power loss. 


Call or write the office nearest you for full details. 


THE THERMIX CORPORATION 
GREENWICH, CONN. 


Canadian Affiliates: T. C. CHOWN, LTD., 
1440 St. Catherine St. W., Montreal 25, Quebec 


FIELD REPRESENTATIVES 


ATLANTA 3, GEORGIA 
C. E. Johnson & Associate, 

404 Bona Allen Buiicing 
BOSTON 19, MASS 
Holbrook & Hunter, 88 Broad St 
BUFFALO 13, NEW YORK 
The Johnston Engineering Co 

1200 Niagara Street 

Heyward 

1408 Independence 
Edgar A. Roger 

Chattanoogs Bank Building 


CHICAGO 6 ILLINOIS 
Corp., 
309 West Jackson Biva 
CINCINNATI 2. OHIO 
Equipment 
1101 Federal Res Bank Bidg 
15, OHIO 
eH W Kaiser Company 
Euchd Avenue 
DETROIT 2, MICHIGAN 
Metro! Company, 5538 Cass Ave 
HOUSTON |. TEXAS 
The). A Rossiter Company 
P.O. Box 1095 


Metrol Comp. 
South Street 
KANSAS CITY 6, MO 
The Hesier Co . 950 Dierks Bidg 


LOS ANGELES 7 CALIF 
Southport Eng Co. 
235 W 32nd St 


MINNEAPOLIS 4. MINN 
Hoyt A Sevey, 1525S Sth St 
NEW HAVENS. CONN 
Daniel Smerting 

P O Box No 1169 


NEW ORLEANS fo 
Ariesco Company 
1221 Carondelet 


YORK7.N Y 
‘arry Eng Co 
Nassau St 


PHILADELPHIA 3, PA 
Thermia Engineering Co 
1003 Broad St Station Bide 


PITTSBURGH 19. PA 
Herr Harris Company 
545 William Penn Place 


RICHMOND 1, VA 
Frank Howell Company, 
412, American Bidg 


ROCHESTER 4 NY 


The Johaston Engineering Co, 


31 Gibbs Street 


SALT LAKE UTAH 
The Lang Com 
267 West South St 
P O Box 479 


SAN FRANCISCO 4, CALIF 
The Fulcher Company 
58 Sutter Street 


SEATTLE 4. WASH 
Lee & Freeman, inc 
219 Central Bldg 
SCHENECTADY, N Y 
D R Whipple, 6 Morris Ave 
ST LOUIS 8, MISSOURI 
Economy Equipment Co , 
4526 Oliwe Street 
TOLEDO 4, OHIO 
Metro! Company 
518 Jefferson Avenue 
WASHINGTON 6,0. 
T W Company 
1627 K Street, NW 
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DOUBLE Strength! 
DOUBLE Value! 


3007 valve qualities 
1507 valve prices 


: 
| 


Here’s the bronze valve for greatest service, greatest savings. 


Note, for example, the diaphragm construction equal to 
that of a 300% bronze valve—for strength, rigidity, freedom 
from leaks, long service life. 


Add the fact that the “500 Brinell” stainless steel seats 
and discs—near diamond -hard—eliminate wire drawing, 
steam cutting, erosion and corrosion and you'll have the 
reasons why maintenance is cut to a minimum. 


Soe These new valves are super tough! They really stand up 
USUAL BRONZE VALVE HANCOCK to the hardest installation and piping strains, expansion in 
DIAPHRAGM DIAPHRAGM _ Piping systems. 


Before you specify, compare the new 1502 Hancock 
Bronze Valve is-/25% to 230% stronger than found Bronze by alve with any other make. You're sure of double 
in usual bronze valves, savings if you do. 


New 1504 Hancock Bronze Valves are available at your local Hancock distributor 


mi HANCOCK Valves 


A PRODUCT OF 


MANNING, MAXWELL & MOORE, INC. 
WATERTOWN 72, MASSACHUSETTS 


MANNING 
‘Ni 9 


Makers of ‘Hancock’ Valves, ‘Ashcroft’ Gauges, ‘Consolidated’ Safety and Relief Valves, ‘American’ Industrial and 
‘Microsen’ Electrical Instruments. Builders of ‘Shaw-Box' Cranes, ‘Budgit’ and ‘Load-Lifter’ Hoists and other lifting specialties. 
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because.... 


Greater Access of Oil 
to Heating Elements 


Greater Heating Surface 
of G-FIN Elements 


This length of G-Fin element . . . has the 
OUTSIDE heat transfer surface of this 


length of bare tube. / 


At left is a tube sheet of a G-R finned-tube heat exchanger. At 
right is a tube sheet of a typical bare-tube heat exchanger. Note 
the greater access space between tubes in the G-R exchanger. 


Even in sub-zero temperatures, the 
G-R G-Fin Storage Tank Oil Heater 
assures a steady flow of oil soon after 
the steam is turned on. That’s because 
(1) the wider tube spacing allows 
the viscous oil greater access to the 
tubes than in a conventional heater 
and (2) the G-Fin elements provide 
six to eight times the heating surface 
of bare tubes. 

Greater heating effectiveness is only 
one of the important reasons why 
users prefer the G-R G-Fin Storage 
Tank Oil Heater. These units use less 


THE GRISCOM-RUSS 


steam because they heat oil only lo- 
cally at point of withdrawal. The 
straight-through flow of oil results in 
minimum pressure drop. There’s no 
stratification or vapor binding be- 
cause the oil outlet is located at the 
top of the shell. And there are fewer 
tubes and tube joints to maintain. 


These and other advantages of the 
G-Fin Storage Tank Oil Heater have 
been fully proved in thousands of 
installations. Write for Bulletin 1642 
describing these units in detail. 


ELL CO., 285 MADISON AVENUE, 


JN HEAT TRANSFER APPARATUS 


TYPICAL APPLICATIONS OF G-R 
G-FIN STORAGE TANK OIL HEATER 
STORAGE TANKS—containing heavy oils, tar 
or asphalt at refineries, tank farms, etc. 
SERVICE TANKS-—serving oil-burning boilers 
at central power stations, industrial plants. 
LOADING WHARVES—to speed up transfer 
of oil to and from tanks, lighters, barges 


or cars. 


CHEMICAL PLANTS—wherever viscous oil or 
other liquids must be transferred in bulk. 


GAS PLANTS—where by-product tar or heavy 
oils must be heated. 


MISCELLANEOUS—for heating cottonseed oil, 
molasses, road oil and other viscous liquids. 


YORK 17, N.Y. 


GR-223 
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Here's the hose and flange that will handle highly 
volatile liquids . . . will not leak . . . yet is rugged 
... tough... and flexible. 

Developed especially for the petroleum and 
chemical industries, this new Penflex hose has 
been tested anci performance-proved. It will with- 
stand pressures up to 250 pounds and has proved 
its value in conveying oil, gasoline, kerosene and 
other volatiles. Available in sizes 2'2” to 12” 1.D. 

The new Penflex Titepak Flange completes this 
leakproof assembly. It is leakproof under all con- 


S 


7238 Powers Lane 


Branch Soles Offices—-BOSTON + NEW YORK + CLEVELAND + CHICAGO + HOUSTON «+ 


ditions . . . lighter in weight than other types of 
flanges . . . and is much lower in price. Penflex 
Titepak Flange assures greater efficiency in han- 
dling volatiles . . . lasts longer . . . is more rugged 
... and is tamperproof. 

Penflex manufactures a complete line of four 
wall interlocked and seamless welded corrugated 
flexible tubing for the power industry . . . auto- 
matic barrel fillers ... pneumatic rivet passers . . . 
and accessories and fittings. To cut your mainte- 
nance, write for your copy of ""Flexineering at Work." 


PENNSYLVANIA FLEXIBLE METALLIC TUBING CO. 


Philadelphia 42, Pa. 
LOS ANGELES 


HEART OF INDUSTRY'S LIFE LINES 
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Here's a pretty kettle of fish 


Surveys reveal an appalling mis- 
understanding among young people of the 
“facts of business life’. For example, a poll 
was made among seniors in certain high 
schools which showed that they believe 
business profits are “over 50%", where ac- 
tually profits average less than 8%. 

They think that stockholders receive 
24% on their investments, where actually it 
runs less than 3%. 

Isn't this a pretty kettle of fish? 

Such ignorance is alarming. It is unfair 
to the young people themselves and dan- 


gerous to America’s future. Such miscon- 
ceptions open the door to socialism, com- 
munism and all the fantasies of the hand- 
out or “something-for-nothing” state. 

Our school teachers say they want au- 
thentic information on the business system 
and how it works. Only business itself can 
supply the facts. You as a business leader 
in your community must share the respon- 
sibility for this misunderstanding. It is our 
civic duty to help overcome this miscon- . 
ception of everyday economics in the 
minds of our youth today. 


The Youngstown Sheet and Tube Company 


wv 
YOUNGSTOWN 


General Offices -- Youngstown 1], Ohio 


Export Offices--500 Fifth Avenue, New York 
MANUFACTURERS OF CARBON ALLOY AND YOLOY STEELS 


ELECTROLYTIC TIN PLATE - COKE TIN PLATE - WIRE - COLD FINISHED CARBON AND ALLOY BARS - PIPE AND 
TUBULAR PRODUCTS - CONDUIT - RODS - SHEETS - PLATES - BARS - RAILROAD TRACK SPIKES, 
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Expansion Joint of the Month 


WHEN THE “HEAT’S ON” 


Over six years ago a large oil refinery 
installed 39 non-equalizing expansion 
joints in its reactor piping. Within six 
months these joints failed . . 
withstand the 
1125° F. vapor 


were replaced by 


. unable to 
terrific punishment of 
temperatures. These 
Zallea Expansion 
Joints. Today, over 514 years later, these 
Zallea Expansion Joints, one of which 
is shown here in an unretouched photo, 
are giving trouble-free performance. 
Actually, both joints look alike . . . same 


alloy steel, same physical appearance. 


But that’s where similarity ends. The 
difference lies in the control exercised in 
every step of the manufacturing process 
of Zallea Expansion Joints. It’s that 
’ control that makes Zallea the ideal joint 
for absorbing contraction and expansion 
of pipe lines due to temperature changes. 
Be sure of trouble-free operation in your 
ZALLEA. 


lant . .. always specify 
I 


. a complete, practical catalog on all 
A text book 


and a valuable reference source. Send 


Zallea Expansion Joints. 


for your free copy today! 


ZALLEA Brotuers, 814 Locust Street 
Wilmington 99, Delaware 
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Why Zallea Joints Last Longer 


CONTROLLED WELDING 
ASSURES LONGER 
EXPANSION JOINT LIFE 


In a corrugated expansion joint, the 
deflection stress varies directly as the 
bellows thickness. And, the life of a cor- 
rugated expansion joint varies as the 
cube of the bellows thickness. Therefore 
it is essential that the corrugated bellows 
have-a uniform thickness throughout. 
Only in Zallea Stainless Stee! Expansion 
Joints are you assured of this optimum 
condition because Zallea alone produces 
a longitudinal weld of the same thick- 
ness as the parent metal. 

Welding Methods Tested 

Accelerated flexing tests of corrugated 
bellows proved that the resultant weld- 
ing bead of a shielded arc weld was detri- 
mental to the life of the bellows because 
failure always occurred across the weld 


—thickest section of the bellows. Zallea 


metallurgists, after analyzing the many 
known welding processes, found that by 
adopting an exclusive variation of the 
Heliare process and adding a grain re- 
fining procedure to the finished weld, 
they could produce a corrugated bellows 
that under accelerated flexing tests failed 


in the parent metal only, 


Longer Life Assured | 
In over 100 bellows tested with Zalled 


controlled welding, not one failure oce 
curred within 30 degrees of the weld line. 
More important was the fact that these 
bellows lasted four to eight times longer 
than bellows having a shielded are weld- 
ing bead. The two unretouched photo- 
mnacrographs below illustrate the ex- 
clusive Zallea controlled welding technique 
as compared to the welding procedure 
used in other expansion joints, When you 
want the best in stainless steel expansion 
joints, always specify ZALLEA . .you’ll 
find it pays! 


j 


Weld bead of competitive expansion joint 


(Advertisement) 


| 
— 
4 
iat 
FIRST. 
ee Gali ' of a Weld bead of Zallea Expansion Joints (Compare fine grain of weld with illustration below) 
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PROVIDES THE 
POWER ARTERIES 
THIS 
CENTRAL STATION 


Po 


Just another modern High 
Pressure-High Temperature 
Power Plant in the South- 

west that has DEPENDABLE 


| 
| 
| 


NATIONAL & MANUFACTURING COMPANY - 


PITTSBURGH, PA. 


+ BUFFALO « CINCINNATI 


POWER - June 1950 


| i 
|: he He 
q tT? 
| 
| | 
250 
He 


Four Fuller Rotary Two-stage Compressors installed in « steel 
mill. Capacity each, 1665 ¢.f.m., 100-Ib. pressure. 


that prove casel 


eee FULLER ROTARY COMPRESSOR 
are built por 100-125-LB. 


PRESSURE 


Many users of compressed air, we find, are laboring under the false impression that Fuller 
Rotary Compressors are built only for low-pressure operation. To refute this impression, we 
list below, only a few cases in the steel industry, which show installations of two-stage machines, 
operating at high pressures. 
TOTAL FOR 
FULLER ROTARIES HIGH-PRESSURE 
PURCHASED OPERATION 
6 


The next time you are in the market for compressors, or vacuurn 
pumps, may we have the opportunity to tell you more about Fuller 
Rotaries? 


FULLER COMPANY 


CATASAUQUA— PENNSYLVANIA 


Chicago 3 - 120 So. LaSalle St. 
San Francisco 4 - 420 Chancery Bldg. 


A LIFETIME OF NEW MACHINE EFFICIENCY 


POWER + June 1950 


al 
| 
| 
ial 
q 
‘ip 
i} if 
| 
| 
ies 
a 
HES ” { 
” 
” 
ip ” 
i 
4 
aa 
| 


AVOID These Danger Signs 


with BIRD-ARCHER Amine Treatment 


CORRODED condensate return lines 
lead to expensive pipe replacement and 
maintenance. As an added annoyance, 
the solid products of corrosion often 
plug return lines and fill traps. You 
can steer clear of these troubles by us- 
ing the effective, economical Bird- 
Archer Amine Treatment. 


HERE’S THE WAY THIS 
B-A TREATMENT WORKS 


Amines are fed into the boiler or into 
the steam and condensate systems. The 
amines raise the pH value of the con- 
densate and also tend to inhibit equip- 
ment-destroying corrosion through sur- 


BIRD -ARCHER 


WATER TREATMENT 


face protection of the metal itself. 


HERE’S HOW THIS 
B-A TREATMENT SAVES MONEY 


Raising the pH value of the condensate 
severely decreases maintenance costs by 
eliminating corrosion. These savings 
may more than offset the amount of 
treatment required to provide protec- 
tion for your equipment. 


NEW BULLETIN gives full details on 
the Bird-Archer Amine Treatment. . . . 
contains case histories that prove its 
successful application in many plants. 
Write for your copy today. 


BA-154 


THE BIRD-ARCHER COMPANY, 400 MADISON AVE., NEW YORK 17, N. Y. 
Philadelphia, Pennsylvania ¢ Chicago, Illinois « Montreal, Canada 
CALDERAS Y ACCESORIOS, S. A. AMSTERDAM 291, MEXICO, D. F. 
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WHAT AMINES ARE 


Amines are members of 
a class of chemical com- 
pounds in which one or 
more hydrogen atoms of 
the ammonia molecule are 
substituted by an organic 
group. Some of the sim- 
pler types are soluble 
and volatilize from boiler 
waters. The alkalinity of 
the amines is an inherent 
property and does not 
result from decomposi- 
tion. No free ammonia 
is released. In the con- 
centrations necessary for 
protection of condensate 
systems, amines are harm- 
less to non-ferrous metals, 
non-toxic and are com- 
pletely stable at tempera- 
turesapproximating 675F. 
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COPPER Gar tock 906—Pleated cop- 
per foil with asbestos core for steam, air 
or gases (except ammonia) and hot 
oils of low sulphur content, at tempera- 
tures up to 1000° F. 


ALUMINUM Gartock 913—Pleated 
aluminum foil with asbestos core for hot 
oils at temperatures up to 1000° F. 


LEAD Gartock 917—Pleated lead 
foil with asbestos core for steam, air, 
oil, water, ammonia or other gases at 
temperatures up to 550° F. 
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Gar.ock Metal Foil Packings are constructed of thin 
metal foil spirally wrapped around a fibrous center core. 
The durability of metal wearing surfaces in contact with 
the rod or shaft is thereby combined with the resiliency 
of a fibrous packing. 

A patented, pleated foil construction used in several of 
these new Garlock packings imparts unusual flexibility 
to the packing and permits the forming of rings without 
undue distortion of the material. Gartock Metal Foil 
Packings are recommended for centrifugal or reci- 
procating pumps, compressors, engines, expansion 
joints, etc. Write for descriptive folder. 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company 
of Canada Ltd., Montreal, Que. 


PACKINGS, GASKETS 
AND SEALS 
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put YOUR COMPLETE 
POWER PIPING JOB 


CAPABLE 
HANDS 


Prefabrication is the accepted method to use 
j r piping job. And it takes cap2- 
b—every step along the 

through field erection. 

fabrication requires correct in- 

terpretation of blueprints - - - careful detailing 
to coordinate sh k with field work - - - 
complete shop rained craftsmen 
_, . highly specialized urgical control, 
model testing, and ot pted test proce 

and 


of high press 


We have specialize 
half a century. Ask our nearest field repre- 


sentative for additional information. 


10 Forty -Thi T COMPANY 
y-Third Street — Pi 
Budd: ur gh, Penna 

a. New York 
Whitehead Buriding, Atlonty Peoples Gos Burding, C 

£0 igh Strect, Bost 1g. Cleveland 
Boston 


525 Morket 
treet, Sam 
Herghts Stote Bonk 
Bidg Houston 
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With condenser tubes handling unchlorinated water, slime- 
forming bacteria never have to worry about a housing shortage. 
Instead, these bacteria move in, form their colonies, and the condenser 
tubes become apartments for slime. When this happens, the terminal 
log mean temperature difference rises, excess steam costs go up, and 
outage increases along with the labor bill for costly plug cleaning. 


Chlorination, engineered by W&T and backed by 35 years’ 
experience, has proven itself the effective answer to slime in condenser 
and heat exchanging equipment. It is effective because the Wallace & 
Tiernan De-Sliming Process attacks the cause of slime, bacteria, and 
“evicts” these unwanted “tenants” from their home in your equipment. © 


Regardless of whether yours is an open or closed cooling system 
or whether you use shell and tube, trombone, or open box condensers, 
Wallace & Tiernan engineering plus time-tested W&T Chlorinators 
can put all the money-saving advantages of slime control by chlorina- 
tion to work on your condensers or heat exchange equipment. 


Write today for complete information. 


WALLACE & TIERNAN 
PRODUCTS, INC. 


CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
Belleville 9, New Jersey + Represented in Principal Cities 
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Switch fuels 


Guard your plant or buildings against possible 
fuel shortages. Protect yourself against high fuel 
costs. Equip your boilers to burn whichever fuel 
is lowest in cost or most readily available. 

Iron Fireman builds and installs highly effi- 
cient automatic firing equipment for coal, oil or 
gas. It has also developed combination units for 
firing any two of these fuels—or all three—with 


quick changeover from one fuel to another. 


Iron Fireman Fire 


IRON FIREMAN 
RING TYPE 
GAS BURNER 


NOZZLE 


I 4 IRON FIREMAN For oil firing coal nozzle is withdrawn and Iron Fireman 
_ PNEUMATIC SPREADER Rotary oil burner (for No. 6 oils or lighter) is swung 
i = svoKnee into firing position. For gas firing the Iron Fireman 

= IRON FIREMAN Ring Type gas burner is used, in which stainless steel 
= Rotary gas jets surround the firing port. In an emergency the 
Oll BURNER 


COAL 


Shown above is boiler front equipped for firing with 
CONVEYOR 


coal, oil or gas. The Iron Fireman Pneumatic Spreader 
stoker delivers coal from hopper or from main coal 
bunker by pneumatic conveyor, and conveyor nozzle 
(shown here in firing position) accurately spreads the 
larger particles of coal over the entire grate in a shallow, 
uniform fuel bed. Preheated fines burn in suspension. 


fuel change can be accomplished in a few minutes. 
Diagram at left shows three-fuel installation in 
straight tube boiler. 
In many applications the Iron Fireman underfeed 
stoker can also be used in conjunction with the Iron 
Fireman gas-coal combination burner. 


Swung beck 
from firing 
potion 


Iron Fireman engineers will gladly make a free 
survey of your boiler plant, and give you an 
estimate on firing equipment that will pay you 
new profits as well as insure you against losses 
due to changes in fuel prices and availability. 


THE IRON FIREMAN 


AUTOMATIC HEATING WITH GAS, OIL, COAL 


Write for illustrated folder to Iron Fireman 
Mfg. Co., 3234 West 106th St., Cleveland 11, 
Ohio. Plants in Cleveland; Portland, Oregon; 
Toronto, Canada. Sales, service and engineering 
organization covers the United States and Canada. 


FIREMAN 
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READING 


AND HYDRAULIC 


H™ are two free bulletins which show you i} 
how to save real money, time and trouble ‘ 

if you have a stake in reciprocating pumps or 

air or hydraulic mechanisms of virtually any size or type. 


These bulletins explain clearly how Darcova Pumcups 
work . .. and are full of engineering data and typical per- 


you to judge how much you stand to Darling Volve & Mfg. Co., Williom &. Pe. 
gain by giving Darcova Pumcups and Please send me the free bulletin checked below: f 
Darling pistons a try. Write, or use ii O No. 4401 Darcova Pumcups for reciprocating 

pumps. 
the handy coupon below. 


J © No. 4502 Darcova Pumcups for air or hydraulic 
mechanisms. 


DARLING VALVE & 


‘Manufacturing Co. 
ILLIAMSPORT, PA. i State 
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It’s no stretch of the imagination, rather, robust realism to call our past half 
century a Miracle—U.S.A. 

America has set an amazing record of progress in 50 years — but a moment in 
the history of civilization. A record unequalled by any other political or economic 
system. 

Merely by broad brush strokes, we can all visualize this miracle. Remember the 
crystal set, the hand-cranked car, the biplane? A far cry from our FM radio, tele- 
vision, hydro-matic drive and supersonic planes. 

And here’s another phase of the miracle that went hand-in-hand with these and 
the myriad of intertwined technological advances — ranging from the radio telephone 
and Bakelite to the X-ray tube and teletype . . . and to atomic energy and its un- 
told potentialities. 


- 


.© Since 1900 we have increased our supply of machine power 44 times. 

~ Since 1900 we have more than doubled the output each of us produces for 
every hour we work. 


Since 1900 we have increased our annual income from less than $2400 per 
household to about $4000 (in dollars of the same purchasing power), yet... 


% Since 1900 we have cut 18 hours from our average work week —equivalent to 
two present average workdays. 


How did we do it? The basic cause for this composite miracle has been the 

release of human energy through FREEDOM, COMPETITION and OPPORTU- 

. NITY. And one of the most important results is the fact that more people are able 

to enjoy the products of this free energy than in any other system the world has 
ever known, 


THIS IS THE MIRACLE OF AMERICA . .. it’s only beginning to unfold. 


Published in the public interest by: 


McGraw-Hill Publications 
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REVOLUTIONARY 


advance in boiler feed water treatment! 


WORTHINGTON HOT-Z SYSTEM 


combines all the best J 9 
features of 


HOT PROCESS AND 
ZEOLITE 


Choosing between Hot Process and Zeolite 
is no longer a boiler feed water problem. 
The Worthington Hot-Z System gives you 
the advantages of each system including 
deaeration. 


SEE WHAT HOT-Z DOES FOR YOU: 8. Makes filters unnecessary except in special cases, 


1. Reduces hardness to 0.2 ppm without addition of 9. Does away with vent condenser scale. 
excess soda alkalinity. 


water zeolite washing process. 


10. Reduces phosphate precipitates in boiler to un- 
2. Operates on cheapest chemicals — lime and salt. objectionable amount. 


3. Saves enough in chemical costs to pay for average T1. Reduces silica. 
installation in 3 years, INV ESTIGATE! If you are now considering split 
treatment, hold’ up your decision until you examine 
the Worthington Hot-Z System. Tell us your con- 
ditions of service and get our recommendation in 
5. Removes oxygen to 0.005 cc per litre. terms of dollars and benefits. You'll find in our 
6. Makes cumbersome two-tank lime-soda-phosphate Hot-Z System, ws in so 6 uch other equipment, 
there's more worth in Worthington. Worthington Pump 
systems chelote. and Machinery Corporation, Water Treating Division, 
7. Includes ideal facilities for the necessary hot clear Dunellen, N. J. 


4. Offers easy control when operating on variable 
waters. 


40-8 


WATER CONDITIONING 


Worthington Makes More of the Equipment for All Types of Water Conditioning Systems 
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“<EXPANSION JOINTS 


The importance of D-F S-E to you may be measured 

| in dollars. Maintenance costs are reduced to a minimum. 
Initial cost is amortized over a long life. Case histories 
show BADGER D-F S-E EXPANSION JOINTS in- 
stalled in the early thirties are still on the job. 


D-F S-E could mean definite financial savings effected 
—actually D-F S-E does mean *Directed-Flexing Self- 
| Equalizing. Directed-Flexing, an exclusive construction 
feature in Badger Joints, is a combination of an all-curve 
corrugated member and correspondingly shaped Self- 


195 Equalizing rings which not only limits the movement of 
each corrugation but also progressively controls each 
375 increment of movement over the 


area of each corrugation. This 


iv es construction eliminates localized 
eee J stresses which cause metal fatigue 
in a small package Send today for new 24-page catalog 


All-curve flexing guarantees longer life 
Here’s the smaller, lighter, more efficient, 4-cycle, | 


supercharged heavy-duty diesel you've been waiting \ 

for...the TS engine. It’s portable... but not auto- Joints 
motive. Weighs only 30 lb per hp... yet operates at flex like this... not like this ... 

900 to 1000 rpm. Consumes only 0.40 lb of fuel per 


hp-hr... yet has small, 7” by 8%” cylinders. Perfect 
balance... but no balancing devices. 


Compare the new Ingersoll-Rand TS with any other ... this stress- 
diesel for size, economy; and performance—and you'll | free flexing 


agree it is the greatest advance in engine design in the tem nen 
past decade. Ideal for cranes, shovels, derricks, pumps, — eet “< 
generators, and all types of stationary and portable | al 
applications. Send for complete information today. HEATED 
Ingersoll-Rand Badger 
g 11 Broadway, New York 4, N. Y. 
MANUFACTURING COMPANY 


230-260 BENT STREET CAMBRIDGE 41, MASS. 
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fee’ EFFICIENT HEAT 


f TRANSFER EQUIPMENT 


To serve most efficiently in power, refinery, or process plant, heat- 
transfer equipment must combine enlightened design with superior 
materials and high-calibre workmanship. Just sucn a “formula” is 
realized in each of these five units, representing some of the many 
types of equipment which Lummus designs and builds to help raise 
the output and lower the costs of industry. 

Lummus, which operates its own manufacturing plant, has an 
unusually valuable background of experience to apply to your heat 
exchanger requirements. Throughout the world, Lummus units are 
operating economically through wide temperature ranges and 
pressures varying from near-total vacuum to 4,000 psi. 

Special-design or standardized, the best formula for efficient heat 
transfer in your plant is “designed and built by Lummus.” 


LUMMUS FEED WATER HEATERS and HEAT EXCHANGERS— 
Left to right, this installation consists of (a) high pressure feed 
water heaters: design pressure of 1,100 psi, tested at 2,200 psi 
on the tube side— effective surface areas, 935 and 1,355 
sq. ft. respectively; (b) intermediat e heater, with 
effective surface area of 1,310 sq. ft.; (©) low-pressure heater 
effective surface 1,750 sq. ft. 


LUMMUS MULTILOK CLOSURES —This catalyst reactor is one of many types of high- 
pressure equipment with Lummus patented Multilok Closures. These trouble-soving, cost- 
saving closures are used on feed water heaters and on refinery, chemical, and general 
industrial high-pressure units with both stationary and flooting heads. 


LUMMUS EVAPORATORS —Lummus 
kept this pac ape unit within space 
ing the deaer- 
ating feed the evapora- 
tor condenser, the condensute re- 
ceiver, and the control equipments 
c!l on common supports with the 


LUMMUS STEAM JET REFRIGERATION UNIT—This 350-ton type 

unit, shown before i ion and painting, is i n the ; are continuously producing vapors | 

wax de-oiling unit of a large modern refinery. Furnished com- with less than 1.0 p.p.m. solids con- 7 

plete with surface-type condensers and all control equipment, tent when the total solids in the shell 7 

this Lummus unit is arranged so that any single booster or liquid is mainteined at 3,000 p.p.m. 
d bination of boosters can be operated at re- 

duced tonnage. 


LUMMUS COMPANY 
Heat Exchanger Division 2 
385 Madison Avenue, New York 17, N. Y. 


LUMMUS 


Atianta + Boston + Chicago + Cleveland 
Detroit Ft. Worth + Houston Minneapolis Pi 
Rochester + St.Louis San Francisco + LUMMUS CONDENSERS — This 27,500-squore-foot, 2-pass, nondi- 
Athens + Buenos Aires + Honolulu + London Manila vided waterbox-type surface condenser is a port of a Lummus in- 
Montreal + Paris - Rome + San Juan, P.R. stallation for a southern utility. It was furnished complete with 
\ 2-stage, twin-element air ejector ond single-stage priming ejector. 


LOOK TO LUMMUS for Steam Surface Condensers e Evaporators e Feed Water Heaters @ Boiler Blowdown Heat Exchangers 
Steam Jet Air Ejectors e Steam Jet Refrigeration ¢ Barometric Condensers e Heat Exchangers @ Process Condensers @ Reboilers 
Steam Generators (Indirect Fired) ¢ Fuel Oil Heaters e Lubricating Oil Coolers ¢ Pipe Line Coolers e Jacket Water Coolers 
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FOR INDUSTRIAL USE 


every requirement each 
type is as 

ance in with the 
tandard Code 


ing smoke 
steam, heat, 
fumes, etc, Heavy oiumes of air under pressure. 
duty, direct drive pelt. drive; Sizes from 
fan for continu- 24” to 60°, 

ous operation. Chelsea Spin-It-Fans — Re- 
Recommended for versinle window fan for 
use against static drawing-in or exhausting air 
pressure and in ‘Two speed, for cooling and 
duct work, One ventilating, and subsequent 
piece panel and ©Peration 


CLOSE-COUPLED and PEDESTAL 
GORMAN-RUPP PUMPS 


This new line of centrifugal pumps com- 
bines all the advantages of exact hydraulic 
engineering with best mechanical design. 


Alta Pumps are outstanding in efficiency 
serving a capacity-head range up to 1000 
G.P.M. and 200 feet head with 14 sizes, 1 
to 4 inches. 


m as well as enclosed type impeller 
and other services. 


weight, simple to 
install. Sizes 
from 10” to 30”. 
SEND FOR YOUR FREE KIT! 


Contains all the Information 

you need to make ventilating 
and cooling installations in 
plant, or shop 


jection proper 
instattation hints, ete. No ob- 
ligation. Write Department H. 


CHELSEA FAN & BLOWER 


| 1206 GROVE. ST.. IRVINGTON 


For detailed information ask for 
Bulletin 9-1P-11. 


THE @ GORMAN-RUPP COMPANY 
MANSFIELD, OHIO 
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| | Open Coil Coil Feed-Water Heat ers 


CHECK THESE FEATURES! 


@ Heats water to higher tempercture in 
less space. 


Wherever Stickle Open Coil Heaters are used to 
preheat feed-water, boiler efficiency is greatly in- 
creased—fuel costs are greatly reduced. Stickle 
Open Coil construction brings preheated feed-water 
into direct contact with the steam, permitting im- 
mediate transmission of heat from steam to water 
at the temperature of the steam within the heater 
shell. Steam condensed in heating feed-water pro- 
vides one-sixth of your boiler feed supply—every 
bit of it pure water, distilled and free from scale- 
forming substances. Three-section, circular trays 
provide extra-surface—heat more water to higher 
temperature in less space than any other heaters 
on the market. Get all the money-saving details! 
Send for free Stickle Bulletin No. 117, complete with —»y_pay” view of Stickle Open 


7 Coil Deaerating Feed-Water 
a wide variety of clear-cut illustrations. ont ben 


@ Improves quality of feed-water. 


@ Automatically controls admission and 
overflow. 


@ Provides fully one-sixth of boiler-feed 
supply from steam condensed in heating 
feed-water. 


@ Requires minimum maintenance. Trays are 
easily for i Scale is 
eliminated from heater walls. 


@ Available in 10 dard sizes in single 
heaters; 6 sizes in dua! heaters. Capacity, 
3,000 to 250,000 Ibs. Deaerating and non- 
deaerating types. 


STICKLE STEAM SPECIALTIES CO. 
2265 VALLEY AVENUE INDIANAPOLIS, INDIANA 


1950 


Mi 
150 different sizes and models ! || 
i] Over sizes a 
i} NF 
= | — for every industrial ond 
| Chelsea ll-Pur- fae 
A pose Fan Type 
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POW ANTS 


Tough “LUMNITE Concrete 


This combination boiler foundation and self-lined ash pit, built with 
heat-resistant LUMNITE concrete, is protected against soaking furnace 
temperatures, corrosion and wear from ashes and cinders. 
, Monolithic-concrete construction provides smooth surfaces with no 
| eel rel 5 thee ; joints to wear ragged and tear out. No refractory lining is needed 
1 with concrete made of LUMNITE calcium-aluminate cement and 
crushed fire brick aggregate. Such concrete remains sound and strong 
under continuous soaking heat from,the boiler—it withstands tem- 
peratures well above 2000°F. 

You also get fast construction with LUMNITE, the rapid hardening 
cement. Outage time is reduced to a minimum because LUMNITE con- 
crete reaches service strength in 24 hours or less. 

In ash pits, cinder catchers, and other power plant installations, as 

ont listed in column at left, LUMNITE combines high-early structural 
strength, high heat- and corrosion-resistance. Lumnite concrete also 
provides low thermal conductivity when insulating aggregates are 


cast in molds, ready within 24 hours. 


to meet different temperatere ond insulati used. Send for further information. 
needs are made by manviecturers of Refrac- 


tories, sold by their distributors 


**LUMNITE” is the registered trade mark of the calcium- 


. aluminate cement manufactured by Universal Atlas Cement Company. 
?-L-18 


umnite Division 


UNIVERSAL ATLAS CEMENT COMPANY 


UNITED STATES STEEL CORPORATION SUBSIDIARY 
135 EAST 42nd STREET * NEW YORK 17,N. Y. 


“THE THEATRE GUILD ON THE AIR'’—Sponsored by U. S. Steel Subsidiaries— Sunday Evenings—NBC Network 
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WS, 
STEAM 
GENERATORS 


heave 
eyclonic* 
combustion 


WHAT IS IT? it's the modern scientific 
discovery of transferring heat at the highest degree 
of efficiency with a new low in fuel consumption. 
Principal factors of which are the cylinderized solid 
flame with its exclusive cyclo-motion power, de- 
signed to utilize the full potential of every particle 
of fuel .. . and the thin layer of air resulting from 
centrifugal force that’s always between the flame 
and wall of combustion chamber. A combination to 
produce steam far in excess of conventional stand- 
ards for measured heating surfaces. 


SEND FOR ALL THE BIG REASONS 
e Learn how the completely automatic Cyclotherm 
S$IZeEs with its unexcelled all-in-one package type 


features wipe out waste and excess costs. If 

| ou are planning a new or replacement boiler 

ree teed ‘installation it will pay you to first get the 

nibs facts on Cyclotherm. The coupon below is for 

your convenience. 

low pressure 
200 psi fired 
| | with fight or 


CYCLOTHERM CORP. 
Oswego, New York 


c | 

| Gentlemen: Please send me bulletin P-1 showing H 

the ad 9 of Cycloth ‘s new concept in 

| Heat Transfer. Without obligation, of course. en 1 | 

Ps | 

ADDRESS 

city ZONE STATE 


an Box BoA 


7 FILER CITY 
2. MICHIGAN 


AmERIC 
RAPIDS * DETRO! 


AN 
APIDS 


GRAND R 


AMERICAN-MARSH OSMH 


MULTI-STAGE CENTRIFUGAL PUMPS 


For low operating cost / 


Shown above is one of the new modern OSMH 
pumps installed by the American Box Board Co., 
outstanding manufacturers of container board 
and containers. Twelve important operating fea- 
tures* combine to give you economical initial cost 
and installation, plus high, lasting efficiency. Sim- 
plicity of design lends to low operating cost and 
low maintenance expense. 


aeaeee *Ask for Bulletin 382 which clearly 


outlines these 12 features. 
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on a tank car oe 


fonomical, 
solution 


Scores of troublesome. connection problems where 
hil - there is movement between parts, misalignment, vi- 
bration or expansion and contraction are effectively 
We ile PLS solved with CMH Flexible Metal Hose. Manufactured 
in a variety of types and a variety of metals, CMH 


CMH corrugated metal Flexible Metal Hose is available for pressures from 
vacuum to 12,000 psi (burst) and for temperatures 
and from sub zero to 1600° F. 

watiasuaabiaalt on If you do not already have literature describing the 
ering. Convoluted hose, CMH line of flexible metal hose products, write for it, 

joints, bellows and today, mentioning the types of connection problems 
specialty items are also h 

included in the CMH line. ys Nave, 


pepe CHICAGO METAL HOSE Corporation 


1301 S. Third Avenue * Maywood, Illinois * Plonts at Maywood, Elgin and Rock Falls, Ill, 
— In Canada: Canadian Metal Hose Co., Ltd., Brampton, Ont. 


ONE DEPENDABLE SOURCE 


for every flexible metal hose requirement 
Convoluted and Corrugated Flexible Metal Hose in a Variety of Metels * Expansion Joints for Piping tystems 
Stainiess Steel and Brass Bellows © Flexible Metal Conduit and Armer + Assemblies of These Components 

a 
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CONTROL 


Scale an Corrosion 


IN BOILERS, 
WATER JACKETS, 
CONDENSERS 


— Wherever Water is Used 


Increase the efficiency and life of vital 
plant equipment by using WRIGHT 
Water-Conditioning Chemicals. 


Write for helpful information 


| tig 


CHEMICALS 


WRIGHT CHEMICAL CORPORATION 


Specializing in Water Conditioning 
GENERAL OFFICE AND LABORATORY 
617 West Lake Street, Chicago 6, Illinois 
OFFICES IN PRINCIPAL CITIES 
Sole Distributor of Nelson Chemical Proportioning Pumps 


Are you equipped to hold 
your joh?—to get a new one? 


The men who are k their jobs today—who are not feeling the 
whip of Sa ee who Ay] kept one jump ahead of 
their They are the men who ar with a 
and growing knowledge of the Sasleese they are in. 


It works in the power plant field as well as in any other. Some men 
fit themselves than their job calls for. They fit 
themselves to do a little more than the other fellow. They make a 
steady effort to equip themselves with the best kind of job insurance 
there is—KNOWLEDGE. 


How about you? De you know how quickly knowledge will pile up— 
how quickly you will become more valuable—if you spend a few minutes 
a day, regularly studying sound books like the McGraw-Hill Library of 
Power Plant Practice? Do you know how easily it can be managed, 
paying only a few cents a day, while you use the books? 


Thousands of men have followed this plan to win advancement or to 


make le. You can too. Read about this Library and our 
Free Examination Offer. Then send the attached coupon to us today. 


POWER PLANT PRACTICE 


(6 volumes—2,477 pages. 2,404 illustrations) 


of Power 
ce is 


complete. It is 
of years of 
with 


experience 
wer prob- 
ems. who has 
it has the "pest. The Li- 
brary covers the whole 
field—nothing is omitted. 
The solution of every 
problem is plainly worded 
or explained with a clear 
illustration. 
stickers an 
troublesome problems are 
all worked out in advance 


few minutes each day — 
more money in your 
pocket. 


No books dealing with the 
work of the power plant 
man were ever so complete 
—so authoritative—so prac- 

tical in text and illustrations as these. The man who puts this set of 
aa into his —. can do so knowing that he has the a in power 

t will give him, in he 

al "the par anh A he needs in order to get ahead in his work. 


Easy to Understand 


These books are written in everyday t They 
are written to help the man on the <* % It Ps just as if the author 
were working in the plant by your side and giving you the benefit 
of his vast knowledge, man to man. There is no bunkum in this 
Library, nor is it cluttered up with impractical theories. It is a Power 
Plant Library FOR POWER PLANT MEN. 


Glance at the titles of the books in the photograph. They will give 
you an idea of how completely this Library covers Power Plant Practice. 
ag Lk have all the information necessary to make you indispensable 
on 


See it 10 days—Send no money 


Fill in and mail the coupon below and we will send you the six volumes 

of the Power Plant Li A for 10 days’ examination. If you decide 
to keep the ks after examining them, ae send $3.50 and then $3.00 
® month until the total low price of $18. has been paid. See the 
coupon below for details. Send it Now a ° HOLD THAT JOB! 


McGRAW- HILL 
ON-APPROVAL COUPON 


dl 


H McGRAW-HILL BOOK CO., INC., 330 West 42nd St., N. Y. C. 18 4 
§ Ship to me charges wx the six volumes of the library of § 
Power “Plant Practice. If factory, will $3.50 in ten § 
8 days and $3.00 © month until the price of $1850 has been paid. § 
wanted I'will return the set to you. a 

a 

Books sent om approval in U.S. and Canada only. 
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You Can Cut Costs 
Pressure and Temperature Control 


SECO METAL SEATS AND DISCS — Durable 
SECO Metal resists wiredrawing. More than 
twenty years of experience in thousands of in- 
stailations has failed to produce a single case 
where SECO Metal has been cut by steam. 


PACKLESS CONSTRUCTION — All Spence main 
valves and most pilots are built witheut stuffing 
boxes. This minimizes friction . . . eliminates 
much time-consuming maintenance. 


SPRING OUT OF PATH OF STEAM —- The 
spring in the Spence Regulator is out of the 
path of the steam or other fluid flowing through 
the valve. It operates at low unit stress for ex- 
ceptionally long life. 


i 
LARGE BALANCED DIAPHRAGM—Spence metal 


diaphragms, under usual conditions, never re- 
quire replacement. Spence Regulators have few 


moving parts and those few are ruggedly con- 
SPENCE \—— os ED Pressure Regulator structed and seldom require attention. 


YOU BENEFIT by these and many Spence Pressure and Temperature Reg- 

other Spence features that assure accu- _—ulators are built in sizes from 4” to 

rate, dependable regulation year after 12” for service with air, steam, water, These Companies 
year. That means Jess down-time, less _ oil or gas. Only minor adjustments are 

time and money wasted on replacement _ needed to switch any Spence Regulator Have Profited 


of parts. from one service to another. 


with SPENCE! 


The Springs Cotton Mills 

Ford Motor Company 

Pennsylvania Power & Light Company 

Jones & Laughlin Steel Corporation 
ional Tube Comp 

The Atlantic Refining Compeny 

Great Lakes Stee! Corporation 

Tedd Shipyards Corporation 

Lend O'Lakes Creameries, Inc. 

G 1 Electric Company 

R. J. Reynolds Tobacco C 

Ohio Edison Company 


Type EQ Back Pressure 
vlator — Completely - 
fivid delivered by regulator and less, pilot operated for 
some other source of pressure con- accurate control of the 
pened to the pilot spring chamber. initial pressure. 


‘SPENCE ENGINEERING INC. | 
| WALDEN, NEW YORK | 
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WHERE To BUY 


Featuring additional products specialties and services for power plants 


“MONO” 
BOILER BAFFLES .- 
HIGH TEMPERATURE 
Refractory Cements 


SANFORD C. SMITH REFRACTORIES. INC. 
1718 MIAGARA &T., BUFFALO, Y. 


CONSULTING 
CONSTRUCTION 


DESIGN 
PLANS 


EXAMINATIONS 
SURVEY e REPORTS 


PROFESSIONAL SERVICES 


PATENTS 
TRADE MARKS 


BURNS & McDONNELL 


Consulting and Designing Engineers 


Cleveland, Ohio 
1404 E. 9th St. 


Kansas City, Mo. 
P. O. Box 7088 


CONSULT 

THESE SPECIALISTS: 
Let them save your time by 
bringing their broad experi- 
ence in their specialty to 
bear on your problems. 


J. E. SIRRINE COMPANY 
Engineers 
Power Plants Consultations 
Design Reports 
Water Steam Utilization Plans 


Greenville South Carolina 


THE H. K. FERGUSON CO. 
Industrial Engineers and Builders 
POWER PLANT DEV ELOPMENT 
ENGINEERING AND CONSTRUCTION 
The Ferguson Building, Cleveland, Ohio a 
Chicago « Houston’s Los Angeles « New York City 


FRED L. PEARSON 
Reg. Mechanical & Electrical Engineer 
Steam—Diesel Power Plants, Water Supply. 
Sewage disposal, Heating, Air Conditioning, 
Electrical distribution systems, Design Construc- 
tion and Supervision 


204 Commerce Building Detroit 26, Michigan 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 
Power Plants 
Steam - Diesel - Hydro 
Design - Construction - Test - Valuation 


Hershey Building Muscatine, Ia. 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 
Industrials and Utilities, Power Plant Design and 
Construction Rehabilitation and Maintenance. 
Steam — Diesel — Hydro — Sewage 
Reports — Examinations — Laboratory 
New York Reading. Pa. Philadelphia 
Houston Washington 


PIONEER SERVICE 
& ENGINEERING CO. 
Consulting and Design 
Engineers .. Purchasing . . 
Specialists in Financing, 
Accounting and Other Operations 
231 So. La Salle St. Chicago 4 


JOHN A STEVENS, INC. 
Established 1909 
Consulting Engineers 


Power Plants Paper Mills 
Dye Houses Surveys 
Lowell, Massachusetts 


THE KULJIAN CORPORATION 


Engineers Constructors 


Power Plants and Industrial Projects 
1200 N. Broad St., Philadelphia 21, Pa. 
Washington, D. C. — St. Petersburg, Fis. 
Calcutta -- Rome — Caracas 


SANDERSON & PORTER 


Engineers and Constructors 


New York 
San Francisco 


Chicago 
Los Angeles 


SYSKA & HENNESSY, INC. 


Engineers 
Consultation Plans Reports 


Power Plants Tisposal Plants 
Water Systems 


144 Bast S9th Street 
New York, New York 


Engineers 
Electrical, Structural, Mechanical 
Design Reports Rates 
7 So. Dearborn Chicago 3, Ill. 


T. MASENG & ASSOCIATES, INC. 


SARGENT & LUNDY 


Engineers 


140 South Dearborn St. Chicago, Illinois 


THE J. G. WHITE 
ENGINEERING CORPORATION 
Design-Construction-Reports-Appraisals 


80 Broad Street, New York 4 


By reason of special training, wide experience and tested ability, coupled with professional integrity, the 
consulting engineer brings to his client detached engineering and economic advice that rises above local 
limitations and encompasses the availability of all modern developments in the fields where he practices as 
an expert. His services, which do not replace but supplement and broaden those of regularly employed 
personnel, are justified on the ground that he saves his client more than he costs him.” 
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Gor Your 
ENGINEERING REFERENCE FILE 


POWER offers the following reprints of special editorial sections, covering subjects of vital 
importance to power men everywhere. Use the coupon below to order those you want. 


Cost 
Postpaid 


LICENSE REQUIREMENTS — 32- 
page survey by OPERATING ENGI- 
NEER summarizes stationary-engineer 
license laws of: (1) U. S. states and 
cities over 50,000 population (2) Ca- 
nadian provinces, and (3) U. S. mer- 
chant marine |. 


(For orders of 10 to 100 copies, 20c; 100 copies or more, 15c) 


HIGH-TEMPERATURE METALS— 
16 pages reviewing for power engi- 
neers the basic properties of metals 
and alloys, the effects of temperature, 
the development of the new “super 
alloys” and the problems of designing 
equipment for high temperature serv- 
ice 


BUILDING HEATING — 20 pages 
covering fundamentals of heating, 
hookups and equipment for steam, 
hot-water and warm-air heating sys- 
tems 25e 
CIRCUIT PROTECTION—16 pages 
covering devices for over-current pro- 
tection in circuits of 600 volts and be- 
low. Deseribes and shows application 
of fuses, circuit breakers and associ- 


20¢ 


ated thermal and magnetic devices 


INDUSTRIAL POWER CLUTCHES 
~-16-page special section describes 
applications, construction, operation, 
and characteristics of manually and 
automatically applied power takeoffs, 
line-shift clutches and eluteh cou- 


Cost 
Postpaid 


plings, including magnetic and _hy- 
draulie drives 20¢ 
MODERN DIESEL ENGINES — 50 
Years of Progress. 32 pages. Explains 
how diesels work, auxiliaries, con- 
struction, inlet air, gas, supercharg- 
ing, injection, lubrication, ete. 50e 
FLEXIBLE COUPLINGS -- 16-page 
special section tells what flexible cou- 
plings do and how they are selected, 
describes various types 20¢ 
COMBUSTION CONTROL — 36 
pages covering what automatic con- 
trols do and how they do it, plus de- 
tailed explanations of current types of 
control systems and how they are ap- 
plied 


MAIL THIS COUPON 
Editor, POWER, 330 West 42nd Street, New York, 
18, N. Y. 


Please send me copies each of the reprints 
represented by the number cireled below. I enclose 


check ( ) for $ 
1 2 3 4 


), money order ( 
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SEARCHLIGHT SECTION 


| 


EQUIPMENT—USED or RESALE 


UNDISPLAYED RATE 
lable for i t advertising) 


(Not quip 

$1.20 a line, minimum 4 lines. To figure 
advance payment, count 5 average words as a 
line. 

INDIVIDUAL EMPLOYMENT WANTED undis- 
played advertising rate is one-half of rote, 
payable in advance. : 
PROPOSALS, $1.20 a line an insertion. 


NEW ADVERTISEMENTS received by June 9th at the New 


INFORMATION 


BOX NUMBERS in care of any of our New 
York, Chicago or San Francisco offices count 
1 line additional in undisplayed ads. 


DISCOUNT of 10% if full payment is made 
in advance for four consecutive insertions of 
undisplayed ads (not including proposals). 


York Office, 330 W. 42 St., N. Y. 18, will appear in the July issue, subject to limit 


DISPLAYED RATE: 
The advertising rate is $10.00 per inch for all 
advertising appearing on other than a con- 
tract basis. Contract rates quoted on request. 
AN ADVERTISING INCH is measured % inch 
vertically on one column, 3 columns — 30 
inches—to a page. 


of space availabi 


POWER PLANT 
MAINTENANCE FOREMAN 


An east coast utility now constructing a 
new 120,000 k.w. high-pressure pulverized 
fuel generating station has immediate need 
for a maintenance foreman. Must have 
good background of experience and be able 
to direct the maintenance of all power 
plant equipment such as boilers, turbines, 
pulverizers, pumps, fans, air compressors 
and coal handling. Must have good mechan- 
ical ability and be able to take full charge 
of maintenance crew under the direction of 
the master mechanic. Job located near de- 
sirable idential ity. Permanent 
position, excellent working conditions, forty- 
hour week, paid vacations, insurance and 
retirement plan. Include complete resume 
of experience and qualifications in first 
letter together with recent photograph. Ap- 
plications will be treated confidentially. 


P-6658 POWER 
330 W. 42nd St., New York 18, N. Y. 


(Boz No.): 
reas to office nearest you 
NEW YORK: 330 W. 42 St. (18) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 


POSITIONS VACANT 


WANTED: POWER Plant Superintendent for a 

large industrial plant in Maryland. Applicant 
must be under 40 years of age, possess the de- 
gree of B.S. in M.E. from an accredited college, 
and have had at least 10 years’ experience in 
the various phases of power plant operation and 
maintenance. He must be familiar with powered 
coal and stoker-fired boilers, and steam turbine 
and switchboard operation. Refrigeration plant 
experience is also desirable. Salary open. The 
Power Plant which he will superintend has an 
approximate steaming capacity of 500,000 pounds 
per hour. About half of this capacity is utilized 
for electrical current generation and the rest, 
including by-product steam from the turbine, is 
utilized for process requirements. P-6405, Power. 


WANTED CHIEF Steam Electric Engineer: 
Utilities Company in New Mexico. Technical 
graduate or equivalent with experience in oper- 
ation and maintenance of modern steam-electric 
plant; also supervisory ability. All replies held 
in strict confidence. P-6514, Power. 


ASSISTANT GENERAL Superintendent required 
for integra steel plant in Pittsburgh dis- 
trict. Must be capable of directing operations 
from steel making to finished sheet, strip and 
merchant mill products. Opportunity for man 
— tonnage steel plant experience. P-6588, 
‘ower. 


ASSISTANT SUPERINTENDENT Electrical 

Maintenance Department for integrated steel 
plant Pittsburgh district. Must be capable of 
directing all phases of electrical maintenance 
nud maintenance crews. College man with expe- 
rience in tonnage steel plant operations pre- 
ferred although former not necessary if man has 
necessary ability and experience. P-6589, Power. 
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SALES ENGINEER 


Now it is possible to PREVENT forma- 
tions and accumulations of Slag and Fire- 
side deposits on boilers and furnaces. Our 
new System causes the complete combus- 
tion of the Combustibles in the furnace 
area. The Ash is deposited in the Ash 
Zone instead of entering the tube bank or 
building up, on the walls. Smoke Control 
is an accomplished fact. This System was 
developed through long research by «& 
Nationally known, well established Manu- 
facturer. 


The importance of this new development 
to Industry offers an exceptional opportu- 
nity to Sales Engineers throughout the 
East, South and Midwest, who have Com- 
bustion experience in the Industrial and 
Utility Power Plant fields. 


State experience and qualifications in reply. 


SW-6533, POWER 
520 N. Michigan Ave., Chicago 11, lil. 


SELLING OPPORTUNITY OFFERED 


HELP WANTED Male. Openi in desirab! 

territories for men with boiler room contacts 
to sell NCC sludge solvent and No-Karb soot re- 
mover. Nutmeg Chemical Co., 134 Haven St., 
New Haven 13, Conn. 


EMPLOYMENT SERVICES 


SALARIED POSITIONS $3,500-$35,000. If you 
are considering a new connection communi- 
cate with the undersigned. We offer the origi- 
na! personal employment service (40 years recog- 
nized standing and reputation). The procedure, 
of highest ethical standards, is individualized to 
your personal requirements and develops over- 
tures without initiative on your part. Your 
identity covered and present position protected. 
Send only name and address for details. R. W. 
Bixby, Inc., 270 Dun Bldg., Buffalo 2, N. Y. 
SALARIED PERSONNEL $3,000-$25,000. This 
confidential service established 1927, is geared 
to needs of high grade men who seek a change 
of connection under conditions assuring, if em- 
ployed, full protection to present position. Send 
name and address only for details. Personal con- 
sultation invited. Jira Thayer Jennings, Dept. G, 


Twenty years experience with intimate knowl- 
edge of power plant and industrial steam and 
elec. generation and distribution. Also mainte- 
nance in large chemical process plant. Excellent 
personne! training and handling record. Some de- 
sign and modernization. Available at once. PW- 
6314, Power. 


— Technical Men 
Salaried Positions, $4,000 te $30,000 

This Confidential service for men who desire « 
new connection, will develop and conduct prelim- 
inary negotiations without risk to deca position. 
Send name and address for detail 

TOMSETT ASSOCIATES 
1205-2 Berger Bidg., Pittsburgh 19, Pa. 


POSITIONS WANTED 


AGE 39, Registered Mechanical and Electrical 

Engineer, University graduate. Experienced in 
Power Plant, Street Car, and Automotive oper- 
ation and maintenance. Supervised large groups 
of p 1. E. A. Babcock, 412 Otis Ave., St. 
Paul, Minn. 


POWER PLANT Supervisor, technical school 

graduate, 7 yrs. of power plant operation and 
maintenance experience. Also some refrigeration. 
Age 28 yrs. PW-6647, Power. 


MECHANICAL ENGINEER, B.S.M.E., June 

1950. Age 30; 7 years experience with Navy 
power plants. Discharge Warrant Machinist. 
Wishes permanent p ion with blished com. 
pany. PW-6631, Power. 


To 
EMPLOYERS 
who advertise 


for MEN: 


Frequently, when there are many 
applicants for a position, only the 
most promising letters are acknowl- 
edged. The other applicants never 
krow whether their letters reached 
a prospective employer or not- 
These men often become discour- 
aged, will not respond to future 
advertisements and even question 
their bona fide character. 


Every advertisement printed in 
the Searchlight Section is duly 
authorized. 


You can help keep our readers in- 
terested and get better returns to 
your advertising in this section if 
you acknowledge each reply — in 
plain envelopes, if you wish. 


Classified Advertising Division 
McGRAW-HILL PUBLISHING CO., INC. 


“Put yourself in his place.” 
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SEARCHLIGHT SECTION 


POSITIONS WANTED LEFA POCKET SIZE TECHNICAL 


(Continued from the page) Printed on loose UNIT SUBSTATIONS 


six hele, 6%" 3%" bond 
r each book contains abe 140 echn 
POWER ENGINEER—Twenty-five years experi- cal date, presenting 

ence, operation and maintenance of modern data for we student, engineer, technical worker and FOR SALE 


power plants, electrical equipment, refrigeration, busines ss mai 

air conditioning and water filtration plants. Architeceure Fan — Meters 

Fifteen years high pressure plant, some construc. Hlumination Reint > mates he eg 2—New 500/1000 K.V.A. General Elec- 

tion experience, desire supervisory-engineer posi- Electrician's Data Building Constr. Mech Drawing 

tion with a utility, industrial plant or municipal- Builder's Pata Radio Machine Design tric Type HUT. Oil Immersed, Self- 

ity. Registered engineer, gold sea! licensed power Data 

4 city, 

plant operator. Will relocate or travel. PW-6662, General Math. Hlectrteity. De oan ty Cooled. 55° C. Rise 12,000-2400/ 
at ‘ables AC Motors and Trig-I Tabi 

Physics Generators 4160Y Volts, 3-Phase, 25/60 Cycle, 

Chemical Tables Transformers, Analytic 

- 2000 listings). See Master, Outdoor, Unit Sub-stations, 

‘or yourse’ ul LEFA be t Send 
SELLING OPPORTUNITY WANTED $1 for each beok, of $5 for any six books listed for One Incoming 12.000 Volt, 3- 
——-- LEFAX DEPT. PO 2 PHILADELPHIA 7, PA. 

PITTSBURGH DISTRICT—Manufacturers Agent Phase, 3-Wire Circuit and Two Out- 
interested in obtaining a Water Tube Boiler 

Account on exclusive basis. Has aggressive, hard going 4160 Volt. 3-Phase, 4-Wire Cir- 

working engineering sales force thoroughly 


trained in Steam Generation. RA-6356, Power. STEAM ENGINE cuits, Connected and Assembled for 
Operation at 60 Cycles, 1000 E.V.A. 


Patented iashtne peer sure. V-belted to Allis-Chalmers, 480 volt, Price and Detailed Specifications will be 


60 cycle, 3 phase, 280 KW generator. Ex- furnished st 
washes venetian blinds. Highly profitable. Visit urn upon request. 
one of 50 successful plants near you. Free book- citer V-belt driven from Geupeeer shatt. 


I 6350.00 in 2 . C. C. Equiy t Complete with switchb . 
Go, s. uth Penna dition. Can be seen in operation. SALT RIVER 
see —— immediately. Larger set has been installed. POWER DISTRICT 


$$$ LOUISVILLE COOPERAGE CO. P.O. BOX 1980 
ANNOUNCEMENT 421 West Avery St., Louisville, Ky. PHOENIX, ARIZONA 


In accordance with the rights stipulated in the 
conditions of adjudication, the Egyptian Govern- 
ment hereby announces the cancellation of the 
two adjudications for the = 
building works and for the sluice gates, pipe 
lines and surge tanks, for which tenders were New and Used Equipment Available for 
invited to be submitted by the Fourth of May and | PQWER PLANTS, SUBSTATIONS, TRANSMISSION LINES AND CONSTRUCTION 
which invitation was then postponed by Circular ° 

First Mare ineteen Hundr ‘ifty respective- 

ly. The purpose of this —— to — EBASCO SERVICES INCORPORATED 

the above-mentioned works after ng modifi 

together with the remaining works of the APPARATUS EXCHANGE Two Rector Se. New York 6, N. Y. 
scheme in one general adjudication in which the 
whole works shall be awarded to one main con- 
tractor for the facility of execution and unify- - 
ing of responsibility. The new call for tenders FOR SALE 
for the said works will be announced at the 2 Transformers, 1000 KVA, G.E. 11,470—-2400 V. FOR SALE 

earliest opportunity. The Egyptian Ministry of hase. 75 i te 1Y_—2600/ ‘tao, 240 all plete 1250 H.P. D 1 t. First 
Public Works, Cairo, is ready, on the returning A. .P. Diesel Plan ax 
of the documents of the cancelled adjudications, V, 600 AMP, G.E. ty O-1A. 20 K . ass \. ordberg Engine, 


to refund the sums previously paid by the tend- Vv. 400 Amp. and 100 Be type ; Generator and all auxiliary units. 


he 20.000 28000 

ers in obtaining these documents. distillation + Bay i hoist. BELTON LIGHT AND POWER CO. 
LEWON BROS. a, $. C 

1155 HARRISON ST., SAN FRANCISCO 3, CAL. cas Se 


FOR SALE 


|[ WANTED 


Partially installed in 1943. Never used WANT TO BUY H 

ly ins nted 

and attendant equipment of 25 tons capac- Flanged Pipe Fittings Horizontal Water Costed—iow size 

ity bituminous per hr. Also, Riley No. 5 PRUDENTIAL PLUMBING also 2 Stage portable 

duplex Atrita pulverizer with attendent PRODUCTS CORP. L. W. BAUER 

equipment of 20,600 Ibs. capacity per hr. 261 East 134 St., New York 54, N. Y. North Bergen, N. J. 

Also, conveyors and dant 

for ash and fly ash removal of 14 tons dry 
ash capacity per hr. Bids desired on as is, WANTED 
where is basis. Address inquiries to Mr. 4600 KW Marine Genoratar, 33,000 Volt Trans: BUYERS OF SURPLUS COPPER 


C. E. Paules, attention: Mr. A. B. Strickler, formers and insulators. 
Standard Oil Devel Cc Esso een § Greakers 7500 volts 100,000 KVA Inter- INSULATED WIRES AND CABLES 


Linden, New Jersey. Telephone: Elizabeth RM. nang rl SOUTH LaSALLE 8T. 4 

2-3900. CHICAGO 4, ILLINOIS PIERCE CABLE CO. 

2668 CLYBOURN AVE., CHICAGO 14, ILLINOIS 


If there is anything 


300 Horse Power, W. P. 160 Pounds With Detrelt you want 
Stoker. One Economie Fire Tube Boiler 200 Herse , P FOR CASH 

Power, W. P. 200 Pounds, One Infileo Ol! Filter. or something you don’t want that ALL SIZES 1 to 300 HP 

Size 48 Inch. No reasonable offer will be refused. readers can supply—or use—odver- SEND LISTING — COMPLETE DESCRIPTION 


One Union tron Works Bent Water Tube Boller 


WANTED A.C. MOTORS 


MEADOW GOLD PRODUCTS CO. tise it in the Indestricl! Electric & Supply Co., Inc. 
1337 D Street, $. E., Washington, D. C. Searchlight Section Box 1398—Memphis, Tennessee, Dept. A 


POWER «+ June 1950 
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ELECTRICAL EQUIPMENT — REBUILT and GUARANTEED 


MOTORS—GENERATORS—MG SETS—TRANSFORMERS—CONTROLS 
1622 


SQUIRREL CAGE MOTORS—3 Ph., 60 Cy. 
Enclosed Fan Cooled, Ball Bearing 


K 


WRITE FOR NEW STOCK LIST No. 


VARIABLE VOLTAGE DRIVES 
40 HP Reliance Variable Voltage Drives, each 
of: 
KW 250 Volt. Induction M-G Set, with 
two auxiliary 5 KW generators and exciter. 
1—10 HP 400/1500 RPM. Frame 385T. 230 
Volt, DC Motor 
With full magnetic contro! providing leq for- 
ward, log reverse, run, fast. slow, and stop, 
and motor operated field eneeeean. 


RING moTORS—3 Ph. 60 Cy. 


SS- 


“oS 


LE 
3: 40000 eat 
volt motors can be feconner rte for 440 volts 


A.C. GENERATORS — | — NE 
Phase, Cycle, 0.5 P Teo with 
Damper Winding and Direct onnected Exetter. 
Quan oy A RPM Make 
187 1800 Columbta 
5 18.7 1800 Columbia 
230 VOLT CONST. SPEED D.C MOTORS 


Make 
Rellance 
Ww est 


le 


ED 0. Cc. MOTORS 
Make 
GE 
Reliance 
Reliance 


500 / 

400 

375 > 


320 /96 
450 /1000 
230 /500 
350 /500 


Above items Represent a Partial amon On Your 
Equipment is Located in Our Cleveland 


ELECTRIC 


4521 HAMILTON AVE. 


208/120 


. We Have Controls for Most items 


ENERATOR & MOTOR CO. 


Totally 
20 LE 


Tolar 
Pg 


z¢ 


vod 


vou 


ov 


S 


Open Type Motors 
On. HP Speed Volts 
5 3485 220 


30 8 
40** 3546 
40 1750 


G 
700 18¢ 2300 /4000 West. 
220 volt. motors ean be 
**New. ***2 Phase. for 440 volts. 


G. E. DYNAMOMETERS 
Cradle Type, with Control and Dial Scale 
(Write for Complete Specifications) 
DC Volts RPM ype 
250 1650/4000 TLC-20 
250 1050/3600 =TLC-50 
250 1200 c 


MOTOR GENERATOR SETS 
125 and 250 Volts D. C. 
(Write for complete ifteati 
Spec DC jem) 


RPM 
7 


G 
Columbla® 


Wes 200 250 2300/440 
Note: 3Kw, & 7.5KW, 250 V Sets A vailable 
**New. *Synch. Motor Driv a. $50 Cy. 125 Cy 


inquiries WII! Receive Our Prompt Attention. Ali 
sted. 


CLEVELAND 14, OHIO 


MERCURY ARC RECTIFIERS 
1—300 KW G.E. 250 V. DC, 2300 V. AC 
1—300 KW WEST. 250 V. DC, 2300 V. AC 


MOTOR GENERATORS 
1—S00 KW G.E. Syn. 250 V. 900 RPM 
1—400 KW WEST. Syn. 600 V. 720 RPM 


2—300 KW G.E. Syn. 250 V. 1200 RPM 
1—300 KW G.E. Syn. 600 V. 1200 RPM 


1—200 KW G.E. Syn. 250 V. 1200 RPM 
1—200 KW G.E. Syn. 600 V. 1200 RPM 
1—150 KW G.E. Syn. 250 V. 1200 RPM 


ROTARY CONVERTERS 
1—200 KW G.E. Syn. 600 V. HCC 1200 RPM 
2—150 KW G.E. Syn. 250 V. HCC 1200 RPM 
GENERATORS & ARMATURES 
2— 50 KW G.E. 600 V. DLC 1200 RPM Gen. 
1—S00 KW G.E. 250 V. MPC 900 RPM Arm. 
1—300 KW G.E. 250 V. HCC 1200 RPM Arm. 

WALLACE E. KIRK COMPANY 
502 Grant Bidg., Pittsburgh 19, Pa. 


DIESEL GENERATOR SET! 


225 HP Busch Sulzer Model DF, 3 cyl., 4 
cycle, solid injection, 360 RPM. Direct 
erator with direct connected exciter, air 
connected 150 KW 3/60/2300 volt gen- 
filter, muffler, etc. A modern unit in per- 
fect condition only $4000 f.0.b. St. Louis. 


MISSISSIPPI] VALLEY EQUIPMENT CO. 
507 Locust St. St. Louis 1, Me. 


LARGE QUANTITY 
NEW ILG MARINE BLOWER FANS 24”---6250 
C.F.M. 3310000 C.F.M. 36°—15000 C.F.M. 
Axial Flow—Propeller Type. Driven by 230 Voit 
D.C. Motors. 
ELECTRIC APPARATUS REPAIR CO. 
1400 N. 6th St. Phila. 22, Pa. 


480 HP BUCKEYE 
Diesel Engine, 8 Cylinder 1014’x12" stroke, 
600 RPM Model 80, late type. Rebuilt. 
ALJON ELECTRIC DIESEL CO. 
904 Pacific Street Brooklyn 16, N. Y. 
STerling 3-6515 


CONSULT US FOR 


Diesel Gasoline and Steam Generators, 
Electrical and Industrial Equipment 


POWERITE CORPORATION 


140 Cedar St. New York 6, N. Y. 
Dept. 105 BA 7-8199 


asme — BOILERS — aat'l. b'd. 
2—404 HP. Springfield sectional, of! 
1—250 H_P. Stirling, Coze 
2—500 HP. Erie City, ofl 
2—600 HP. Stirling type, Spreader stoker 
| Suspended HIRT, hand fired 

H. P. BREARLEY 
Street, Jackson Heights, N. Y. 


CONSULT 


Generators, 
power Transformers & Switehgear. 


MERRILL and COMPANY 
407 So. Dearborn St. @ Chicago 5, Illinois 


POWER 
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| 2 5 1750 440 
5 751740 440 K-28. 
| 1 1 3480 440 
1 10 1140 440 ner CP2-326 
i 440 | 
745 CS-326 
SLIF 1 20 1760 220 
Qn. H, P 7 1 25 176 K-365 
6 .510 G.E MTC-5201 1 25 120 K-405 
2 1140 440 «West. «117 A IX-405 
2 670 220 GF. HI-11 1 25 West. CS-W504 
: ge. ITC-5008 1 40 3.E. K F-40558 : 
CW-4H4C ; 
2 370 220 West. CW-H46 ashproof, Ball Bearing i 
680 440 West. MW-316 Volts Make 
| 1 Wem, 440 LA Hi 
| 30 «650 GE MT-323 23 -254 
| 2 350 220 Wagner BR 440 LA. FX-284 | 
i | 2 720 440 Wogner 22VBR 440 G.E. K-284 ee 
1 865 440 West. CW-646 440 JA-365 
1 350 40 GE MT-332 440 L.A. FX-365 
1 675 «440 GE! MT-336 220 GE. K-445 
1 40 560 440 GE.” MT-346 440 LA. FX-1078Y 
| 50 «1150 40 GE M-536 440 L.A. FX-1168 
| 50 860 440) West 3 440 LA FX-1368 
50 4570 «6440 G.E MT-552 ! 440 GE KF-6335 
57 550 GE MTC-5546 
60 345 West. CW-938 Type 
| 150 1750 #440 GE M'TP-549 KT-502 
175 505 $50 Weat. CW-1002 FTR-512 al 
200 600 550 Gk IM-17 CS8-326 
20 495 2200 GE. IM-I7A RPI-364 
f 900 140 GE IM-17 CS- W364 BE 
300 800-2200 GE IM-17A KF-512 
350 1775 2200 GE IM-E15A CS-464C 
| | 350 880 2200 GE IM-17A FTR-522 
400 505 550) Weat cw KT-312 
600 177¢ 440 IM-F1isc y 8C-364 Ad 
C8-667C 
PR-405 
KT-542 
K-3648 
CS-644 | 
CS-646 
FTR-536 
r RP5405 
CCL 
im AH-444 
KT-346 
CS8-662C 
23T 
1150 CDM-65 IK-154 ‘eee 
3 73g CD-75 C8-930 
10 1750 HA-224 AN a 
| 10** 1150 EB-SO AR 
10, 830 West SK-83 
600 West SK-93 r 
15 1750 GE CD-75 CS-39A 
15 R25 West SK-90 ? 
i 20 1750 L.A ONA-LS51 | } 
20 1750/1210 West SK-&3 | 
20 1150 GE RC-30 
20 750 West 8K “1101. 
25 25, yest SK-120 
30 1100 GE RC-12 
40 1700 West. SK-103 ak 
50 LE RC-34 
50 750 West SK-150 
50 650 GF RC-16 
: 60 1750/1310 West SK-143 | 
| 2 oO LE C-38 
250 1150 c.w CMC-101A 
230 VOLT ADJ. SPE 
5/7) 660 71800) 
| | 10 400 /1600 Cc 
| | 10/15 8600/2400 Make Volts Volts 
1 12% 230/340 West 3K-130 Cont. 125 220/440 
1 10 124% 600 West SK-93 «West. 1455 125 880 /220§ : 
1 15 600 /1200 West. SK-100L West. 1750125 220 /440 
20 500 /1500 GLE RP-11 West 1450-125 220 /440t 
i 20/25 400/1600 Reliance T-23-T West. 1150 220 /440 
1 20/25 300/1200 West, SK-153 ee 6h GE 1800 125 220/440 
25 500/1500 2 /4408 
23/29 300/1200 RF-13 West. 1750 125 2200/440 
i 30 400 /1200 West S8K-163 West. 1750 250 220/440 
| 30/40**400/1600 G_E. CD-1236 25 GE. 1800 250 220/440 
i 35 West. SK-143 25 GE. 1200 125 220/440 
| 1 40/50 Reliance T-4611 30 GE. 1800 220 /440 
| 75 CrWh. CCM 30 ALCh. 1750 125 320/440 
75 OCrWh CMC-125)1 50 West. 1750 «250 220 /440 
3 100 GE. MPC-A 50 GE 720 «125 220 /440T 
100  ALCh. 75 1200 220 /440 
100 West SK-200 75 1200 250 2300/440 
i 125 Wess 100 1200 250 2300 /440 
i 175 Vest -23 
375 GE MPC a 
2 
ooNew 
witha 
| Boilers, Turbines, Engines 
| 
IL H j | 
272 
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SEARCHLIGHT SECTION 


POWER PLANT MACHINERY 


1250 KVA WESTINGHOUSE AUTOMATIC EXTRACTION TURBO UNIT 
1250 KVA Westinghouse generator, 3 phase, 60 cycle, 480 volts, direct connected to Westinghouse auto- 
matic extraction condensing turbine, 150-200 steam pressure, 100° superheat, 0-102 extraction pressure, 
3600 RPM. Equipped with direct connected exciter, switchboard, surface condenser and auxiliaries. 


TURBINE GENERATOR UNITS—3 phase 60 cycle UNIFLOW UNITS—3 phase 60 cycle 
6250 KVA Allis condensing, 200% steam, 2400/4160 volts. 750 KVA Ames Vertical, 150% steam, 52 exhaust, 
5000 KVA G.E. non-condensing, 600% steam, 50% exhaust, 4000/2300/480 volts. 
150% extraction, 13,800/6900/4000 volts. KVA Skinner, 150% steam, 5% exhaust, 240/ 
KVA (New) G.E. condensing, 600% steam, 13800/ 480 volts. 
4150/2300/480 volts. KVA Skinner, 150% steam, 52 exhaust, 2300/ 
KVA (New) G.E. automatic extraction, 600/400¢ 480 volts. 
steam, 100/150¢ extraction, 4150/2300/480 volts. KVA Skinner, 150% steam, 5 exhaust, 2300/ 
KVA Allis condensing 200% steam, 2300 volts. 480 volts. 
KVA Westg., condensing, 150/200¢ steam, 240/480 KVA Skinner, 1502 steam, 5¢ exhaust, 480 
volts. 
KVA Ames Vertical, 1502 steam, 5 exhaust, 
480 volts. 
KVA Ames Vertical, 1502 steam, 5¢ exhaust, 
480 volts. 


KVA Skinner, 1502 steam, 52 exhaust, 240 
volts. 


=. 


DIESEL UNITS—3 phase 60 cycle 
KVA Worthington, 2300 volts, 225 RPM. 
450 KVA (3) Alco, 480 volts, 514 RPM. 


625 KVA Westinghouse generator, 3 phase, 60 cycle, 480 

volts, 900 RPM, direct connected through reduction gear 250 KVA (2) Foirbanks-Morse, 2400/4160 volts, 

to Westinghouse non-condensing turbine 150-200% steam a 

pressure, 0-100° superheat, 0-10% back pressure, 6000 187 KVA (3) Buckeye, 240/480 voln, 400 RPM. 

RPM. Equipped with direct connected exciter and switch- 150 KVA Fairbanks-Morse, 240 volts, 257 RPM. 
93 KVA (3) Cooper Bessemer, 220 volts, 400 RPM. 


Send Us Your Inquiries for Power Plant Machinery 


INTERNATIONAL POWER MACHINERY co. ) 


UNION COMMERCE BLDG. Telephone: MAin 1-9514 CLEVELAND 14, OHIO 


POWER June 1950 
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SEARCHLIGHT SECTION 


Reliably Rebuilt Electrical Equipment 
Rebuilt-—— 1 YEAR GUARANTEE 


4 (2) 
Squirrel Cage 3 Phase 180 GE ATI 900 30 GE 1200 


HP Make T. 8 160 GE Ts GE 


150 ost 2) 135 GE Ts 1200 
50 West( 17. iE 1 D.C. M.D. 

150 West cs 580 100 ElMach 200 kw Mak Speed 
125 AICh 2) AR 435 55 ElMach BRKT 1200 5M GE 720 
agner New 1150 

100 GE K-544 1175 MOTORS—230V.D.C. 150 1150 
oa HP Moke Speed 100 West (2) 
iE 1 

75 West cs 1750 135 CW / fy 
75 GE(3) K-505 1175 125 GE 1200 
GE 
75 GE(3) KT-352 865 AICh 1100 1190 
75 Wes “ 90/45 GE 950/475 50 1150 
78 690 75 Sprague 50 Sturt 2800 
JE -558 est(2) 4 5 1 
60 F- Tot.Enc. 1800 75 CrWh 480/670 4 GE 1150 
60 West (2) 75 CrWh 375/950 30 LA 1450 
Rae) AA 75 West (3) 250, 1000 35 ElMach (2) 1150 
iE y 80 
50 GE FTR-523 3600 8 GE” 175 
50 Elliott ge 3480 50 Diehl 5 A.C. GENERATORS 
45/ /195 
50 LA(3) XP 1150 Driven by D.C. Motors 
50 West x 1150 «GE 250/1000 DC AC 
50 GE KF445 1170 50 West 250/1000 In- Out- 
50 West C8-642C 1160 40 West 1750 KVA Make put u 
50 West (3) cs 7 40 Century 1740) 2 West 15 459 
50 GE(2) I 40 GE 1700 75 GE 30 240 
50 G FTR-542 870 GE 1100 Star 115 120 
50 West GE 750 35 # GE 30 220 
40 GE(2) 400/1500 31 Ideal 115 440 
MOTORS Crw h 700 3 ElMach 730 440 
400/1200 3E / 
Slip Ring 3 Phase West 1150 10 #£Burke 115 120 


Y iE 100 «GE ATB 300 
100 GE MT. 553 1165 ED 1500 GE(2) ATB 1200 

75 GE 690 25 West(2) 600 Gs am 
HF 25 GE 300/1200 SFORMERS 
50 GE MT-536 1180 MOTORS—SS5OV. D.c. 
1150 
50 LA OGH 870 1360 VR KVA, AL Ch. 3 ph 41 
) F- primary, secondary. 

50 AlCh ARY 575 1—300 KVA, 3 ph, 
50 GE IM 90 a 41600 V. primary, 230V. second. 


KW Pane Speed — KVA West. 3 ph. 440-220 
) 


DIEHL 120V. D.C. to 120V. A.C., 60 cy., 1 Ph. 
2.5 K.V.A. Complete with magnetic controller, 
2 field rheostats and full set of spare parts in- 
cluding spare armatures for generator and 
motor. 


ALLIS CHALMERS 115V. D.C. to 120V. 60 cy., 
1 Ph. 1.25 K.V.A., P.F. .80 Centrifugal starter 
Fully enclosed. 


Same as above but for 230 V. 
D.C. input $110.00 
O'KEEFE AND MERRITT, 115V. DC. to 120V. 
A.C., 50 cycles, 2 K.V.A., Pf. 9. 


New ............-$165.00 


ELECTROLUX Dynamotor 105/130 V. D.C. at 
6 amps. to 26 or 13V. D.C. at 20 amps. or 40 
amps. respectively. Fully filtered for radio use 
and complete “D" lineswitch. 
Navy type CAJO 2 


New 


Send for our complete list. 


ELECTRONICRAFT 


5 WAVERLY PLACE TUCKAHOE 7, N. Y 
PHONE: TUCKAHOE 3.0044 


Diesel Engines for Sale 


2 Venn-Severin 75 HP Diesel Engines 
400 RPM, Mfg. in 1938, belted connected 

to 60 KVA General Electric 3 phase, 

50/60 cycle, 220 volt alternators. 
. -$1,500.00 Ea. 
Can be inspected on original foundation under 
power. 

Excellent condition. 
A. J. WINSTON 


517 South Delaware Street 
Indianapolis 4, Indiana 


1000 900 ry. 
500 West 1100 2—50 KVA GE—H—KF, 2400/ 
yackronous 300 Elliott 1200  4160Y—120/240V. secondary. 
HP Make Type Speed 300 GE 1200 4—25 KVA West 440V. primary, 
600 AlCh(2) 120 300 AICh 1200 110/220V. seconda 
475 West 720 200 GE 1200 3—15 KVA West 440V. primary, 
400 GE(2) TS-9288 600 150 West 900 110/220V. secondary. 
GE ATI 900 100 Delco 1200 60—Additional Oil and Insulated 
260 GE TS 900 75 GE 1200 Dry-type Transformers in stock 
250 Ideal 360 GE 1200 not listed, down to 1 KVA. 


375 KVA WORTHINGTON DIESEL POWER PLANT 
Emergency Stand-By Plant — NEVER OPERATED! Test Service Only! 
REALLY NEW — Very Latest and Best Money Can Buy 


Consist of: 3—125 KVA Westinghouse 3 ph. 60 cy. 460 Volt .6 PF AC generators 600 RPM 
direct connected & dives by 150 H.P. 600 RPM Worthington 5 cylinder 600 RPM Model BBS 
Diesel engi Cc lati Cubicle Pane! Board and Distribution Panels, Electric 
& Gasoline Air etarting compressors and tanks, Day tanks, pumps, evaporative coolers, 
surge tanks, silencers, etc. 


A COMPLETE INSTALLATION ° BARGAIN PRICE 
IMMEDIATE SHIPMENT FROM OUR N. Y. STOCK 


PHONE OR WIRE! 


L. J. LAND, INC. 
EST. 1910 — 41st YEAR 
CAnal 6-6976 


156 GRAND ST. NEW YORK 13, N. Y. 


MODERN AIR COMPRESSORS 
6040 Ft. INGERSOLL RAND 60 LB. ELECTRIC. 
t. NEW CHICAGO ELEC. 


3176 Ft. SULLIVAN WN4 ELECTRIC. 125 LB. 
1578 Ft. CHGO. PNEU. DIESEL. 125 
1302 Ft. INGERSOLL RAND PRE-2 ELECTRIC. 


100 L 
610 rt WORTHINGTON V BELT DRIVE. 125 
. WITH OR WITHOUT MOTOR. 
DARIEN, 60 E. 42nd St., New York 17, N.Y. 


MARINE AND STATIONARY POWER 
Diesels—150/1800 HP 
Generators—30/1000 KW, AC-DC 
Turbo Gen., 5 6000 KW, AC-DC. 

Boilers, 6°0 3000 HP. 
SUNDFELT EQUIPMENT CO., INC. 

220 Hudson St., Seattle 8, Washington 


NEW ond REBUILT 
MOTORS 
GENERATORS 
TRANSFORMERS 
te 1500 H. P. 
ELectric EQUIPMENT CO. 
ROCHESTER 1, NEW YORK 
Write For Free 1950 Catalog 


POWER «+ June 1950 


MOTOR GENERATORS | 
| if 
| onty | 
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1) 
ik 
| 
$69.50 
wake ype sSpeec 30 GE 440/500 Mertner 
600 CrWh 131AQ 507 30 GE(8) 2200 5 ElSpee 115 110 
' 500 GE IM 1200 30 West 975 14% AICh 230 110 Ma 
es 4 3E 775 
| 225 Wagner 710 30 West 500/1500 GENERATORS—A.C. 
3E. } 1 30 est(2) 575 Fay 
200 GE(2) IM 1170 25 GE pe 
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SEARCHLIGHT SECTION 


Behind 


word 


GUARANTEED 


SUPERVISION OF ELECTRICAL ENGINEERS 


TRANSFORMERS — 60 Cycle 


Qu. KVA MAKE TYPE Ph. VOLTAGES 
1 1000 Auto 3/2 4150 x 2406 
1 1000 3810Y-2300Y 
4600 x 2300V. 


4160 x 220/440 
4150 x 2300 


15000 x 2300 


13730 x 125/250 
13750 x 125/216 


ou 


- 


440 x 220/110 
230/460 220/110 


A.C. GENERATORS 
3 Phase, 60 Cycle 
VOLTS SPEED 


720 
3600 
450 
600 
3600 
600 
514 
600 


D.C. MOTORS 
MAKE TYPE VOLTS 


sz 


860 
1600 /1850 


D. C. MOTORS (Cont.) 


25 
1200 
825 


600 

400 
335 /670 
300 /1200 


MOTOR GENERATOR SETS 
3 Phase, 60 Cycle 


AC 
2300 /4150 Syn. 
2300 /4150 Syn. 
2300 /4150 Syn. 
2300 /4150 Syn. 
Syn. 


50 2300 Syn. 
4150 Syn. 
2300 SC 


220/440 SC 
4150 Syn. 
220/440 SC 
220/440 SC 
220/440 SC 
220/440 SC 
440 8C 

220/440 SC 


OIL CIRCUIT BREAKERS 


FK 
PK 
K 
DR 
0 


FLEX ARC WELDER 
2—500 Amp. Whae. AC Welder 


PECIAL 
1—120 KW 150 KVA Ames Unifiow 16 x 16 220V, 3 ph, 
Non-Condensing. 


NEW CONTROL 
4—150 HP GE CR 7051 Sq. Cage Automatic 440V, 3 ph 


Welding Motor Generator Set 


1--176 KVA 2202 .57 PF single phase with exciter and 
75 HP motor and controls 


THIS SEAL IS YOUR GUARANTEE 


POWER June 


A.c. MOTORS 
3 Phase. 60 Cycle 
Synchronous 


=z 


MAKE TYPE VOLTS 


SQUIRREL CAGE 
TYPE VOLTS 


LARGE STOCK OF 
D.C. MOTORS AND 
GENERATORS, SWITCHBOARD 
AND CONTROL EQUIPMENT 


| 
4 
ing 
‘| HILL EXPERIENCE IN 
| | 

Po HP MAKE TYPE VOLTS SPEED 
30 GE RC 1150 
30 GE RC 230 1100 
GE H 1 6900 x 2250. 30 GE RLC 230 | SPEED 
Pitts. ODSC 1 7800 x 440. 25 Whse SK 230 200/100 Whse 4150 720/360 
ig ai GE H 1 2400 x 120/240 25 Whse. SK 280 El.Mach. 2300 360 a 
Ba Whse. Auto 3/2 4150 x 2300 25 Whse. 8K 230 GE TS 440 257 
Pitts. OISC 1 4000 x 110/220 25 CW CMC 230 GE ATI 2300 700 
GE Auto 3/2 4150 x 2400 25 Whee. SK «230 GE TS 220 1800 } 
GE KS 1 2300 x 230 AC 2200 
Pitts. 1 2750 x 110/220 GE ATI 2200 900 
Wagner RCKV 240x 120/120 El. Mach, 2200 180 
i” Whe. SK 1  4400%220/440 Taps GE ATI 2200 1200 
Newark Dry 3/2 440 x 220 Whee. 220 1800 

GE Pym. H Qu.KW MAKE SPEED DC 
ba oC 1 1000 600 PR 
mer. 0c 1 1 
H 1 1 500 GE 900 275 sul ING 
a0 Whse. 8K 1 1 400 GE 900 «6275 1 GE MT 6600 257 

50 Whse. 4 1 300 GE 1200 250 1 GE MT 2200 720 
50 GE H 1 150 GE 1200 125/ 1 Whee. cw 440 600 

50 Whse. Inert. S 1 4160 x 120/240 1 Whae. CW 440 600 
37% GE H 1 2400 x 120/240 150 Whse. 600 «(12 1 Whee. cw 440 600 

374 ACDry AD 1 450x120 125 cw 1200 1 i GE IM 440 450 

4 3744 Amer. RS 1 13800 x 220/440 100 CW 1200 125 1 GE IM 440 400 ; 

a) 37% GE H 1 13800 x 220/460 100 El.Mach. 1200 «125 1 GE MT 220 1200 V ‘| Rae 
a4 3744 Amer. OISCID1 13200 x 220/440 75 GE 1200 125 1 GE MT 440 900 ite 

j 27% GE Dry 1 440x 220/110 75 GE 1200 §=60 1 GE MT 220 1750 
25 Whse. Dry 1 50 Ridgeway 1200 550 1 GE MT 440 900 
25 Maloney Oil = 1 50 Whee. 900 250 1 GE MT 220 1720 
40 El.Mach. 1750 125 1 GE MT 220 1200 
35 Ideal 1200 125 1 Whee. 220 900 
1 GE MT 220 1700 
1 GE MT 220 600 
Hie 1 GE MT 220 1200 
Qu. 13000 AGE  15000V 3 pole 130 

i 1 Whse. 2300 1—3000 AGE 4500V 3 pole 12 j 
1 GE ATB 600 2—3000 AGE 600V 3 pole 25 
pe le 221 7 
AC 240 . HP SPEED 

Whae. 240 150 cw 2200 12000 
550 125 GE KF 2300 1800 
BP GE ATB 240 125 Us 440 1200 Vert, | 
Whe. 2200 900 100 LA RY 40 1800 i= 
Whee. 220/440 900 100 Whee. Cs 440 1800 4] 
Columbia 240 1200 75 GE KF 220/440 1200 
Amer. 120/208 1200 75 Ideal AT 220/440 1200 il 
4 15s Star 220/440 1800 60 Whee. CS 2200 000 Vert. 
5 Whee. 240 40 GE KT 220 1200 
40 Whee. CS 220 900 
40/20 Whee. CS 440 575/435 
35 Whee. C8 2200 1200 
35 GE IK 550 600 
1 | SPEED 30 GE KT 220 Lae 
GE RC 230 GR 

a! 100 GE LC 230 625 25 GE KT 440 1200 i 
80 GE CDM 230 1750 { 
75/100 CW CMC 230 500 /1000 if 
75 cw WP 230 860 

75 GE c 230 575 
GE cD 240 650 /1300 
50 cw CM 230 700 

35 GE RC 230 

By ’ 

| 
ie 1604 53rd STREET, NORTH BERGEN, N. J. | 

PHONE NEW JERSEY — UNION 32600 
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MOTORS - M.6. SETS - CONTROLS 
M-G SETS NEW DIRECT CURRENT 
oe. AL. 230 Volt Drip proof — ball bearing 
500 c-w Qu. HP RPM Mfg. Frame 
400 125/250 2300 Ideal 3 3 690/2660 GE. 284 
300 50 2200 GE 12 5 3850/1700 GE.  CD-66 
300 125/250 440/2300 Allis (New) 5 §75/1750 G.E. CcD-77 
125 3300 GE 2 7%, Rel 
150 2! 440 GE 1 10 575/2300 LA 4051 
125 250 440 3 10 1750 Rel ¥o 
100 250 220 Star (New) 2 30 850/1700 e . 
75 250 1 75 400/1200 T-651 
250 220 G.£ 250 1750 Ac 149 
50 250 440 Whse 
230 VOLTS D.C. 
NEW SYNCHRONOUS HP RPM Mfg. Brg. 
500 HP, 600 RPM, Electric Machinery, 2300 
3 Ph. 60 Cy 80%, PF. Pedestal Sleeve SLIP RING 250 4090/1200 Bal. 
“with Base, Double Shaft—Short, 200 300/ 900 Wise. 
2—New 500 HP, 1200 RPM Elliott, 220/ 330/1280 
440 V., 3 Ph., 60 Cy., Shaft 414” dia. x Mir Bell. 
8” | to above.) Control Available 150/200 300/ 900 el. 
SYNCHRONOUS ong. (Pho 125 400/1200 G.E. Sleeve 
HP Mfg. 125 300/ 900 Rel. Sleeve 
900 («80 SLIP RING—R & G. 100 500/1500 c-w Ball. 
$50 «138 HP RPM Volts Mfg. 100 4735/1350 E-D 
500514 440 108 700 720 2300 Allis 75 500/1500 c-w 
400 2300 Whse. 500 2300 GE. 60 400/1200 Whse 
400 720 80 450 514 Whse. 50 350/1050 Whse Ball 
400 4400... 1 350 2300 Whse. 40 400/1600 Rel Ball 
400 514 440 GE 100 350 450 2300 Whse. 
3302002300 100% 200 1200 GE NEW SLIP RING CONTROLS 
300 514 440 ~—sG.-E. 100 150 2300 c-w 10—250 HP 440/3/60 Fully Magnetic, Re- 
250 600 4160 E-M 100 125 900 Whse. versing, 7 steps acceleration, Allis-Chal- 
150 900 4160 G.E. 125 720 440 E-M mers, with air ckt. brkr. Open or enc! 
75 900 220 E-M 80% 100 600 2200 A-C 
Buy from BOSWICK with confidence 


OSWICK 


P.O. BOX 55 AKRON 9, OHIO 


IN ORTHE Compressors — Vacuum Pumps 


M ETA MM A CH | N E R Fins “Recognition Is the Yardstick” 


It's AMERICAN Rebuilts 


at Since 1902 
Co. REDUCED PRICES SAVE 40%.60% 


— SALE OR RENT — 
DIESEL GENERATORS 

100 K.W. Allis Chalmers. 1944. 3/60/120/450. STATIONARY — PORTABLE 

Exciter: 3 K.W. 120 V. D.C. 

Diesel Engine: Lorimer. Model F5SS. 150 H.P. 7¥/2"x9¥2". 

5 cylinder, with electric starting motor. PORTABLE 

Special—315 CFM Ingersoll 
Westingh 1944. . MOTORS International UD-18A Diesel—4 Pneu. 
60, Pole, 3300 S.H.P. 3 Phase. 82.5 Cycles. 2200 Volts. esidhantenattinnaeebadenpatemenes 
65 R.P.M. Power Factor 100%. 


125 Volts D.C. Load Factor 100%. 1944. American Air Compressor Corp. 


BOILERS 47th & Dell Ave., North Bergen, N. J. 
WATER TUBE. Babcock & Wilcox. 1945. 2 Drum, Bent Tube, Economisers, 
Internal D aters. W.P. 400 P.S.. Hydrostatic Press. 


718 P.S.L Heating Surfaces: 2441 sq. ft. Superheater 350 sq. ft. Economiser 
1620 sq. ft. 3 Todd “Hex Press” Fuel Oil Burners. Diamond Soot Blowers. 


Auxiliaries available. ELECTRICAL CABLE 
NUMEROUS OTHER ITEMS ARE AVAILABLE © for industrial and power sppilention 
MILNOR & BLEIGH STS. PHILA. 35, PA. 
Phone MAyfair 4-1400 @ Cut to length. Reasonably priced. 


UNIVERSAL WIRE AND CABLE Co. 
2668 N. Clyboura Ave., Chicago 14, Ill. 
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SEARCHLIGHT SECTION 


TURBINE-GENERATOR 


A VERY HIGH GRADE MACHINE 


SEND FOR BULLETIN 
NO. 415: CONTAINS 
SPECIFICATIONS. 


Above 6250-KVA., General Electric. is in Al Condition. 
Complete, 200Z-psig. 2300/4160-v, 3600-RPM.. with 7000 
sq. ft. Condenser with Auxiliaries. 


OTHER TURBO-GENERATORS IN OUR STOCK 
6250-KVA.. G.E., 2300/4160v. Cond. 1563-KVA.. G.E., 225-psi. Cond., 2300v. 
4375-KVA.. G.E., Rebuilt: New Coils 937-KVA.. G.E., 150-psi, Non-C., 480v., 15-BP 
3125-KVA., G.E., Complete, 2502 937-KVA., Allis-C., Cond., 480v. 
3125-KVA., West., 250%, 2300v. Cond. 937-KVA., G.E., Cond., Rebuilt 
2500-KVA., West., Non-C., 250¢ (2) 625-KVA., West., Non-C., 300Z-psi, 480v., 15/25-BP 
2500-KVA., G.E., 150%, Cond. 2300v. 625-KVA.. G.E., Cond., 200-psi, 480v. 
1875-KVA., G.E., 250-psi., No. 1 unit 625-KVA. (2), G.E., Non-C., 480v., 150%, 15/25-BP 
1875-KVA.. Allis-C., Cond., 2002, 2300v. 625-KVA. (2), DeLaval-Allis, 125¢, 480v., 15/25-BP 
1563-KVA., G.E., 200-psi, Non-C., 15/25-BP 


COMPLETE DATA ON REQUEST, PLEASE SEND SPECIFICATIONS FOR ANY ITEM WANTED NOT LISTED 


WE CARRY A LARGE STOCK OF DIESEL ENGINES, ETC. 


BULLETIN 320 CON- 
TAINS SPECIFICA- 
TIONS. SEND FOR 
IT TODAY. 


Above Cut Shows a 1600-HP. Fairbanks-Morse Latest Model 38D8 1/8 
Opposed Piston Diesel Engine, with New (never used) A.C. 
3/60/2300/4160-v. Generator with Direct Connected Exciter Switchboard, Etc. 


SPECIALLY ADAPTED FOR MUNICIPAL-ALL STATIONARY INSTALLATIONS 


A FEW OTHER DIESEL POWER UNITS IN OUR STOCK: 

6—Hamiltons. 1600-HP., 720-RPM., with West. Reversing Reduction Gears: SAME'AS NEW: 15— 
Baldwin-Westinghouse 300-KW, DC., 240-v., 400-RPM.: 4—GM. Model 3-268-A, 100-KW. 4—FM. 
OP., 1200-HP.. 720-RPM., Engines, 8cyl. Nearly New. AND MANY OTHERS. Write Us. Giving 
Specifications. 


CHARLES WEAVER oun stocan 


Woodward 1-1340 Good Equipment 
Woodward 1-1341 4145 PENOBSCOT BLDG. 


Woodward 1-6938 DETROIT 26, MICH. Right Prices 
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SEARCHLIGHT SECTION 


YOU CAN'T BEAT GLOW FOR 
RELIABLE ELECTRICAL EQUIPMENT 


ts FREQUENCY CHANGERS 


4000 


CAGE MOTORS 
Make 
Westgh 
Westgh-CS 
GE-1-17 


GE-KTR 34 
25 G 4 
Westgh-C8 = *60/180 cycles—**60/240 cycles 
SYNCHRONOUS MOTORS CAPACITORS 
mae 
220/440 Ch. Wig 

220 ALCh. 2200 w 25 cycle Cornell-Dubilier 

§ GE 3 Westinghouse 

SLIP RING MOTORS 43: 900 $300 4 General Electric 


General Electric 


GLOW ELECTRIC CO., for over 44 

yeors, has done engineered rebuilding 

of electrical equipment to assure you 
(rot 

of quality and dependability. 

GE ATI, single bearing 


Westen We invite your inquiries. 


stator only 


CINNATI 3, 
IN 


SETS—TRANSFORMERS 


SQUIRREL CAGE MOTORS Volts RPM MOTOR GENERATOR SETS 
ASE w = Make RPM Volts OC Volts AC 
60-CYCLE 235 4160/2400 


/@600 


400 


£35332 


2 

240 
120/240 
125 


> 
pws 


20/24 
H-241B 
cs 40/220 

(2) 250- 
and (1) 15-HP 


9) 


AR 
EM-10 
cs 
MOTORS MT-536 
HASE—60 CYCLE AL ch = =6ANY 
**—Mill type pedestal design. 
***—Pedestal 3 bearin 2500 G. 


25 


H 


DIRECT CURRENT MOTORS 
230 VOLT 


Om woo x" 


Whse. 


TRANSFORMERS—OIL COOLED 
Qu. K.V.A. Make Type Phase oltage 
27000/13500/2300 
22000/11000/1100/2200 
3200/11830/220/440 
2300/46 0 
13800/14400/220/440 
19000/9500/550/2200 
12075/10925/460/230 
4160/7200 /120/240 
22000/22 

13200/1 1880/7 5/287 


RING MOTORS DUTY 
3-PHASE 60-CYCLE 
Make ie 


G.B. 
AL Ch. 


B. MAC CABE COMPANY: 


4314 CLARISSA STREET PHILADELPHIA, PENNA. 


Mew 
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Kw D 
; 240 1100 2300 GE KW Volts Volts jake 
1000-250 soo 220/440 GE 000 2300 2300 GE 
300250 445 1700 250 Any GE-HCe 
200 20 300 4 er. GE-Hce 
HP 235 ’.W-EM 1100 250 Any 
io Wie. 2300 375 Wie. | 
350 75 «135 115 440 GE 25 220 115 GE 
20 i 
250 | 
200 ie 
125 
125 1 
15 
HP R ors ane 200 2500/4100 GE-A 
wo 900 440 GE-3 Brg 250 225 2200 GE-TS - 
100 1200 2300 ALCh. 225 «900 «4100 GE-ATI iH 
1800 2300 ALCh 220 600-2300 
900 2500 Westgh 175 225 220 
oo 720 2500 ALCh 
250 720 440 GE-MT 160 600 440 
3 250 2300 ALCh. 160164 480 
200 1800 ALCh. 
150 1750 440 GE-MT 150) 2200 i 
150 900 2200 ALCh. 150 220 
t 100 1200 550 Westgh-CW 150 900 440 | i 
1 100 400 440 W-E-118 150 720 440 : ilk 
‘ 
LECTRIC CO 
if 
MOTORS—M.G. 
{ 
HP. 4 
400 00 2200 
400 514 275/300 2200 be 
250 900 2300 ) 
200 720 125/250 2300/440 
150 900 250 2300/4406 
125 900 250 2300/440 ina 
125 1200 250 440 
125 1200 1235 440/220 
* 125 900 2300 
1200 2300/440 
1200 220/440 
100 1200 440/220 + 
1800 440/220 
100 1800 440/220 
100 
100 
15 
15 
50 
2300/440 720 400 
440 600 1388 Mill $00 
3200 oe 1 400 4lch Mu 400/1200 
2200 900 1 325 Whae. 450/900 
| 44 1800 1 200 EL. Dy. 400/1200 ‘ 
200 1200 1 200 Whae. 300/1200 
7140/20 900 1 150 MPC 262/525 
40/ 2 125/150 Bel. 2550T 300/900 
440/220 600 2° 150 cw. 83H 890 ti 
440/220 1308 2 100 Rel. 1050T 400/1200 
i, 
400/1200 
1 50 Whse. SK 300/1200 
30/75 Whee. SK-151L 400/1200 } 
Qu. HP RPM 1 35 Whee. SK-140 500/1500 aes 
1** 2000 240 1 25 Whee. SK-111L 250/1000 
1500 ANY 2200 330 ***—600-VDC mill type. *—T.EF.C. 
‘ | 
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Our 44th Year 


Quality and Service 


“CERTIFIED REBUILT” 


DEPENDABLE ELECTRICAL EQUIPMENT AT LOW COST 


MOTORS...GENERATORS...M-G SETS 


€ 
= 
< 


50 Gen.Elee. (2) 220 440 
“Synch. motor drive. 


D. C. MOTORS 


Volts 


Gen.Elec. 
NEW bb. 
Allis Ci 


N 
Cr.Wh. NEW b.b. 


Century (2) 
Wi) dyna. 


Gen Else, 
b.b. (3) 


D. C. GENERATORS 
_Mfr 
ce 
Cr.Wheeler b.b. 
Cr. Wheeler b.b. 
b.b. 


CW 
Allis C 
Gen Pies. (2) 
Whee. 
Gen.Elee. 


Gen, ne. 
Gen.Elec. 
Gen.Elec. 
Whae. 
Gen.Elec. 
Gen.Elec. (2) 
Gen 

Gen. Elec. 


Gen.Elec. 
Gen.Elec. (2) 

A. C. MOTORS—SLIP RING 
3 Phase 60 Cycle 220 or 440 Volts 


Gen.Elec. 2300V. 
*h. 2200V. 


Gen. 2200V. 
Allis Ch. 2200V. 
Gen.Elec. 2200V. 


hae. 
G.E 
hile 


Gen. 
Gen.Elee. 


Allis Ch. 

Allis Ch. b.b. NEW 

Howell 

Cont. b.b. NEW 
lec. 


Gen.Elec. int . MTC5S2 26 


A. C. MOTORS—SYNCHRONOUS 
Mfr Type Volts 8 
Gen. Elec. (2 2200 
F 220/440 
220/440 
2200 /440 
2200 
220/440 
220/440 
220/440 


150 Gen. Elee 220/440 
150 Gen. Elec. (2) 220/440 
100 American b.b. YGH 220/440 


@ EXPLOSION PROOF MOTORS — 
New & Rebuilt, all sizes. 

@ GEARHEAD MOTORS, AC & DC. 

@ FREQUENCY CHANGERS. 

@ CIRCUIT BREAKERS, AC & DC. 


A. C. MOTORS—SQUIRREL CAGE 
3 Phase 60 Cycle 220 or 440 V 
Mfr 
400 Whee. 2200V 
Gen. Elec 
Elec. 
pa. NEW 


Gen. TEFC b.b. 


Howell b.b. 


Gen.Elee 
Rehanee bb, NEW 
Gen. 


Elec. 
Geo.Elee, b.b. 


jen. Elec. 
Cont. 2200V. b.b 
Rel. TEFC NEW 


Gen.Elec. 

Albs Ch. 22009. 
Reliance b.b. NEW 
Rel. TEPC NEW 
Gen.Elec, b.b. NEW 
Cont, TEFC 
Gen.Elec 


Gen.Eleo, 

Relance b.b. NEW 
Reliance TEFC NEW 
Rebance b.b. NEW 


es 


Gen.Eleo. 


WAGNER COMPANY 


cHitaco 


IF THERE IS 
Anything you want 


that other readers of this paper can 
supply 


OR — 
Something you 


don't want 
that other readers can use, adver- 
tise it in the 


SEARCHLIGHT SECTION 


FOR SALE 
USED BOILERS 


3—10,000’ American Red Flash heating 
1— 30 HP Scotch Marine, 100¢ hand fired 
4— 90 HP locomotive fire box 200# 
4—110 HP locomotive fire box 200 
2—150 HP locomotive fire box 150 
1—250 HP B&W water tube 1702 

2—150 HP H RT 150% 

1—410 HP Heine water tube 2002 

1—505 HP Brise water tube 200+ 

1000 AC 220 Turbine Generator 


NATIONAL BOILER & EQUIPMENT CO. 
1501 So. Senate Ave., Indianapolis 25, Ind. 


FOR SALE 
MODERN 1000 KW Turbo-Genorator 
in Excellent Condition 


Non-Condensing, Steel case 80% back pres- 
sure 8 P.F., 3 phase, 60 cycle, 4150/2300 
volts, alternating current, complete with oc- 
cessories, switchboard, oi! circuit breaker, and 
direct connected exciter. Only operated olter- 
nately for six yeors. ideo! for Chemical, Rub- 
ber, Petroleum, Textile, Pulp and Paper, and 
Sugar Refining Industries. 


& COMPANY, me. 
739 Drexel Building Philadelphia, 
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500 Whse.* 150 Whse. HE 440 500 
300 Allis Ch.* 220/440 AC 150 Gen.Elec. IK-1¢ 440 750 
Hal 200 Ridgeway* 2900/4000 AG 50 Gen. Elec. int, MTC5387 440 750 
200 Gen.Elec.* 220/440 AC 50 Gen.Elec, I-K 440 70 i 
val 200 Reliance* 220/440 AC 50 Gen.Elec. KT339 440 1500 
150 Gen.Elee. 220/440 AC 40 Gen-Elec. KT313 440 750 
150 Burke* 250/440 AC 20 GenElec. KT527 440 750 
Fay 105 Sater bb. 220/440 AC A. C. GENERATORS—60 CYCLE ‘Ly 
100 Allis Ch. 220/440 AC KVA Vol 
Lal 100 Allis Ch. 2200 AC 625 ro ts peed 
100 Gen.Elec.* 2300 450 
| en. 220/440 AC 375 ATB7567 240/480 1200 — 
i 300 ATB. 240/480 720 
75 Cr.Wh.b.b.(2) 220/440 AC 2400) 
i 75 Star* b.b. NEW 220/440 AC | 
125 ATB 240/480 720 i 3600 i 
1200 1 7 
1" HP Mfr T 
200 1971 Qu HP Mfr Type Speed 18 K63335 
150 Whee. SK201 $00 1— 600 Gen.Eleo LM 360 2— 186 M584 
150 Cr.Wheeler b.b. 52H 1200 1— 500 Allis Ch ANY 450 10 1-K-16 
150 Gr.Wheeler TEFC 800 1— 400 IM-EB 
100 Whse. SKi81 450/900 2— 300 ANY 720 2— 150 ul 
100 Gen Elee 575/1000 300 I-M 1800 0 K6335 
1 100 RC36 1— 250 Allis Ch. 2200V. ANY 514. Gen Elec 
75 TEFC 900 2— 200 Gen.Elec. 2200V. I-M-16 600 125 Reliance b.b. NEW C5086 Eu 
76 E-149 500 I— 200 G I-M 360 125 Allis Ch. 2200V. AN 1 
75 K20 1780 I-M-I7A 450 1— 125 (K-16 
1] 75 CMC-HH 1150 I— 200 ANY 720 1235 
75 CU DN 850 150 I-M-16 600 15 
60 Century DN 1150 MW 450 i> 
50 Cr. Wheeler FH 1750 I— 150 1200 
ig Gen.Elee. b.b. CDM 1150 I— 150 ANY 600 100 C5085 i 
40/60 Whee. (2) SK 170 500 /1000 1— 100 MT356 900 100 C5065 
Ed 1750 1— 100 I-M 720 K5048 
40 DN = 1150 1— 100 ANY 1800 100 NP682 
Wk 40 Le 750/2000 1- 100 ARY 600 1 - 100 1-K-J -_ 
40 SK130 950 7% 8R443 1800 
35/50 CD123 575/1150 75 SN584 1200 C8084 
20 240T 850 I-M-E13 1200 75 | 
30 SK93 1750 2-- 75 Gen.Elec 1-M-14 720 75 
ih 75 Geo-Blee. int. duty MTC5342 900 Gen. Ele 
1 75 Gen.Elee MT558 600 Robance NEW 3 
i— 50 Allis Ch, ANY 900 Al.Ch. 2200V. 
125 2— Whee, HT. C3504 
i 105 250 1200 1— Wagner b.b ‘ | 
int 100 70 1200 HP peed Allis Ch. b.b. ARXHMS ii 
100 N25 600 5i4 i— Whee. b.b. NEW C4088 
10 250 750 400 1200 G.E. NEW b.b. HT KG4 
75 120/ 4200 300 720 2- Reliance b.b. NEW C445, 12 
75 135 = 360 Gen.Elec. 4 KTS42 
+ 250 1200 200 900 1— Whee. b.b. 13 
125 1450 190 514 KT35: 000 
| 
RANDOLPH |STREET __Nroe 6-7409: 
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il 
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q 
279 


Frame Gen- 
1200 RPM direct 


300 tinghouse Synchronous 
3/80 220/440 Volts 1200 RPM. 
C & DC Ponels—tike new. Ship now. 
MOTORS 
60—-50—25 CYCLE 
In stock—all sizes 


Slipring — Squirrel Cage — Synchronous 
All types of control equipment. 


350 KW 


250 Volt DC, 720 TPM 
H le Machines. 


DIRECT CURRENT 
EQUIPMENT 
125-250 Volt Motors, Generators and M-G 
Sets with controls. 


SLIPRING MOTORS 
500 HP Allis Chalmers type ANY-WR 3 
phase, 60 cycle, 2300 volt 514 RPM. 


100 HP Wes' ery CW 3 phase, 
60 cycle, 220/440 A. RPM. 


FREQUENCY CHANGERS 


All Sizes in Stock. 60 cycle to 90 cycle, 
100 cycle, 120 cycle, 180 cycle and any 
other high cycle. 


ERIE ELECTRIC CO., INC. 


ALL ITEMS IN STOCK FOR IMMEDIATE SHIPMENT 


NIAGARA TRANSFORMERS 
1 Phase — 60 Cycle — New 


Stock Shipment on sizes listed. Short delivery on sizes up to 5000 KVA— 
1 or 3 phase, in voltage ratings to 69 KV. Standard taps. Built to A.1.E.E. 


—N.E.M.A.—A.S.A. Standards. 


LISTING OF TRANSFORMERS 


KVA 
15 


www 


124 CHURCH ST. 


Primory 


...7200/12470Y . 


...2400/4160Y 
2400/4160Y 
2400/4160Y 
7200/12470Y 
2400/4160Y .... 
2400/4160Y 
2400/4160Y 


...2400/4160Y 


2400/4160Y 
2400/4160Y 
2400/4160Y 


_.2400/4160Y .. 


2400/4160Y 
2400/4160Y 
2400/4160Y 
2400 x 4800 
7200/12470Y 


CL. 4758 


BUFFALO, N. Y. 


TURBINE UNITS 


i1—5000 KVA G. E. Non-C. 60 ey. 13200 V. 600-Ib. 
1—3125 Worthington 60 cy. 2300 V. 
150-200 Ibs., 40 Ibs. P. 


1—2500 G. E. Cond. 60 ey. 480 V. 
ibs. steel va! it. 
1—1563 Kva e. E. Extraction Cond. 60 ey. 480 V. 


1—1250 KVA Allis Cond. 60 cy. 2300 V. 150-200 Ibs. 

21250 KVA Elliott Cond. 60 cy. 480 V. 150-200 Ibs. 
600° Surface Condenser. 

i— 25 pid Allis Non-C. DC 125 V. Exciter. Dual 
drive turbine & motor. 


ROTARIES—60 Cy. 


1—2929/3705 KW Gen. Elec. 225/285 V. 
1—2160/2700 KW Gen. Elec. v. 
2—1000 KW Westinghouse 600 V 


DIESEL ENGINE UNITS 


3—700 HP Gen. een 2300 V. 60 cy. gen. 
3-650 HP Amer. 440 V. 60 ey. gen. 
1—600 Fair. 2400 V. 60 cy. 
i—400 “P DelaVergne 2400 V. 60 cy. 


STEAM ENGINE UNITS 


1—312 KVA Skinner Unifiow, 480 V. 

i—312 KVA Ames Unifiow, 240 V. 

i—250 KVA Ames Vertical Unifiow, 480 V. 
2—187 KVA Ames Vertical Unifiow, 240/480 V. 


SPECIALS 
3—700 HP General Motors Diesel 8 cyl. 


3/60/2300 
21280" KVa Elliott 3/ 7480, 3600 
-_ enerators dir. con. to 150-200 
IP 600° TT turbines with dir. 
exciters surface & 
pumps. 


SYNCHRONOUS MOTORS—60 Cy. 


1—4350 ne Cr. Wh. 13800 V. 514 RPM 
360 RPM 


2300 
300 HP West, 2300 V. 900 RP 


INDUCTION MOTORS—460 Cy. 
1300 HP. West. S/R 2200 V. 1770 RPM 


3— 75 HP Cr. 


MOTOR GENERATOR SETS 


2—1500 KW G. E. 600 V 


Cc 
i— 75 KW West. 125 V. DC 60 cy. 


MERCURY ARC RECTIFIERS 


24500 KW Multi Anode 600 V. DC 
2—3250 KW ignitron 650 V. DC 


FREQUENCY CHANGERS 


‘1— 500 KVA Al. Ch. 25/60 ey. 300 RPM 
' TRANSFORMERS—60 Cy. 
17500 138000--41000, 3 ph. 
—4500 K 3 ob. 


ph. 
90/4000, 3 ph. 
4600 


o 


{TT 


ifter type 


Y 
‘480 
300, 3 ph. Auto 


90—2300 


ging 


L CIRCUIT BREAKERS 
73 KY FHKO-139 


PARTIAL LIST—WE HAVE ALL CLASSES OF POWER EQUIPMENT 


BREW. WOL 


POWER 


June 


3 
6900 
400 
| 328023000 
4160 
240 


MAN & CoO. ENG, 


ew York City 7: 


1950 


i al: 
SEARCHLIGHT SECTION i | es 
MOTORS - GENERATORS - TRANSFORMERS ae 
ij 
200 KW M.G. SET 
200 Kw Westinghouse 
Connected to 
tor 
wantity Secondary 
240/480 
25 ia 240/480 
37\/p 120/240 
75 i 120/240 Lith 
fog 240 x 480 
J 
a 
it 
 BREW-WOLTMAN OFFERS 
| ry 
y 1 
| 
1—2500 KVA G. E. 25/60 cy. 300 RPM 
1—1250 KVA West. 25/60 ey. 300 RPM 
33000—23 
v. 2 RPM 33000—23¢ 
33000—23¢ 
26400 / 132¢ 
13800 Ree 
13200— 
13200— 
i—200 HP Cr. Wh. S$/C 2300 V. 720 RPM. NEW. iT ee 
'—200 HP G. E. S/R 2200 V. 435 RPM 7200/12 
i— 75 HP Al. Ch. 8/C 440 V. 900 RPM 2300—# 
DC 60 cy. 400 A Outdoor 
| 2— 500 KW C Wh. 250 V. DC 60 ey. I— 400 A. 37 KV Condit FO-40-8 Outdoor ‘: 
2— 300 KW G. E. 250 V. DC 60 ey. i—1200 A. 34.5 KV G. E. FKO-339-1000 Outdoor 
4— 600 A. 15 KV G. E. FHKO-i38B8 Outdoor 
T 
wih 
: 280 


DIESEL POWER : 


AT 40% TO 60% SAVINGS 


EACH ENGINE “REMANUFACTURED” 


AND “FULL-LOAD TESTED” 
PRIOR TO SHIPMENT 


INSPECTION INVITED 


ALL EQUIPMENT OFFERED WITH VIEW OF ENGINE TEST STAND FACILITIES AT OUR PLANT 


IN SAUSALITO (S.F.) CALIF. ALL ENGINE TESTING CON- 
ONE YEAR GUARANTEE FORMS TO DIESEL MANUFACTURERS’ STANDARD METHODS. 


A PARTIAL LIST OF OUR INVENTORY 


MAKE MODEL HP RPM KVA MAKE 
Fairbanks Morse  33E16 2000 300 312.5 Clark 
Fairbanks Morse 38D 1600 720 300 Fairbanks Morse 
General Motors 16-278A 1600 720 250 General Motors 
General Motors 12-278A 1200 720 Buckeye 
General Motors 12-567 1080 720 Ingersoll Rand 
Alco 6-12'/x13T 750 600 156 Buckeye 
Baldwin vo 510 450 125 General Motors 3-268A 
Buckeye 80 480 600 121 Fairbanks Morse 32E14 
Enterprise DSG-6 450 450 75 General Motors 6-71 
Superior KNA 3% 514 62.5 Int’! Harvester UD-18 
Genera! Motors 8-268A 450 1200 50 General Motors 4-71 


A. G. SCHOONMAKER COMPANY, 


52 CHURCH STREET, NEW YORK 7, N. Y. 
SHOPS AND WAREHOUSE: JERSEY CITY, N. J. AND SAUSALITO (S.F.) CALIFORNIA 


two 100 KW 250 Volt DC Generators. Steam 
driven by Ball Engines—140# pres- 


28 vou ve | | DIESEL GENERATOR PLANTS. 


ven by Ball Engine—-140+ pressure. 
Units complete with DC switchboard 
and two balancer sets. 


COMPLETE WITH SWITCHBOARDS 


pressor. Steam driven by Corliss En- 
Sine pressure. 


one 15 ton York Vertical Ammonia Com- 1000 KW to 100 KW 
pressor. V belt drive. 33 H.P.— DC 
motor. Complete with condenser, re- 


ceiver, valves, gauges, etc. STATIONARY and PORTABLE 
PURITY BAKERIES : AT GREATLY REDUCED PRICES 
97 E. 12th Street St. Paul 1, Minn. NEW UNIT GUARANTEE 


DIESEL GENERATORS HERCULES ELECTRIC MACHINERY and EQUIPMENT CO. 


Three 200 K. W. GENERATORS G. E., Tel. NE vada 6-2808 1412 So. Alameda Street 
2300 v. , 3 phase, 60 cy. with three 300 Cable Address HEMCOY Compton, Calif. 
H.P. UNION DIESEL ENGINES, 6 cyl., 


12” bore, 17” stroke, 277 R.P.M. Factory 


SELLING FOR CUSTOMER: 

rebuilt. STEEL STORAGE TANKS 1500 Kw s000 V Allis Chalmers Cond turbine 200 

2—1000 & 2—10,000 Bbl. New Vertical 300 Kw 200 ‘Westinghouse geared Wensend. 
6—74,000, 55.000 & 37,500 Bbl. Vert. 
GEORGE M. ACKER CO. 8 —25.000 400 1200 RPM Eliiett generator with 
50—-10,000 & izonta tear 

LOS ANGELES 5, CALIF. 20—10,000 Gal. Cap. 60 Ibs. Press. Test 300 & 200 Kw M.G. Set 

L. M. STANHOPE, Rosemont. Penne. SLANE JOHNSON & ASSOCIATES 
W. JACKSON BL ICAG LL. 
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SEARCHLIGHT SECTION 
| | 
| 
KVA HP RPM 
Ae 1875 375 327 ‘i 
1420 360 257 
1250 350 1200 | | 
ae 937.5 225 
625 199 400 
400 40 300 
375 9 1200 iq 
3125 6 1200 | 
Vie 
| 
i 
28! 


UILTS” 
QUALITY GUARANTEED REBUILT 
Our facilities for rebuilding and repair work are the finest In the nation ond are 
supplemented by a staff of thoroughly experienced engineers 
HERE’S A PARTIAL LIST OF OUR HALF MILLION DOLLAR STOCK 
SLIP-RING MOTORS MOTOR GENERATOR SETS 
eye or 440 volt Make Ac. D.C. 2 
(*2200 volt or higher) 1000 GB 4600 M.G. Set. w 
eed 500 GE 2300 0 D.C. gen.. Elee. type 
500 GE. 4400025 MPC. °250 volts, 800 
amps. (200 RPM. dir 
= conn, te 300 HP syn. 
200 Cr. Wh 3300 320 motor, Gen. Elec. type 
2000 40 255 ph. 60 ey. 440 
150 Al Ch. volt, .8 PF, 1200 RPM. 
7? tar 4 
A “ste 
PM complete 
60 Fr. Mor: 20 
50 Westg. 20 110 starting 
40 «Cr, Wh 20 
2 «GE 40 
20 40 
15 Ideal 2000 «125 1000 K.W. Gen. Elec., 
10 dea 3 am 
LOW VOLTAGE—M. G. SETS te 1130 KVA 
Amp. k Ac. D.C. Gen. Elee. ty Ts. $ 
1500 Chandyn 440 0 ph. 
1500 GE. 2300 0 141 amp. PF. 514 
8 8 | 
333 ‘olumbus 
Tyee Speed TURBINE SETS—A. C. cited 
500 GE KTP-567 1200 KVA Make Pri olt 
00 


Reliance 
25 DeLaval-C.W. ten 
150 Westg. 1200 v. B. wdg. 16,800 V. 
150 G.E. IE-13AK 1800 an to V. sec. 3 ph. 
2 250° MPC-6A 130/978 60 cy. 4—22% taps 
.8.-Vert. J-904-A 12 vests. “1 2 
100 Burke EM-12.5 1200 49 Roth FR-50 896 
75 Ch. AR-223B8 40 «AL Ch. R-131 850 
mares 35 Cr. Wh. CM-351 700 Carries a complete stock 
3 phase, 60 evele—-220 er 480 vol = “rebuilts” i 
30 Weatg. SK-120 975 “rebuilts” in: 
bd 
320°AL Ch. Dr. Prf. 1.0 720 Wests 1800 GENERATORS 
00 160/ 250 
Ge 1:0 1200 325 Were. QM 450/ 900 
100 Cr. Wh 103-8 900 60230 MPC_ 730/ 900 TRANSFORMERS 
100 ATB 900 125 Reliance 1050T  600/1800 
A. ©. GENERATORS «(O° SWITCHBOARDS 
1090 sWests.  S03D 800 35 Sprague C-60 300/ 900 
250 ests. - 
mas) CD-105 500/1500 © PUMPS 
125 El Me. EM 720 20 Al. Ch. E-145 300/1200 
110 *Cr. Wh. 03 x EB. 5 00 
soit 3 phase, 60 220 or 440 volt 
HP Com, water tube Cap. Make Lift Daslan CAnal 6-2900 
. w 27 
400 HP B.&W. bent tube, 200% 6000 Shaw Bor 17 Std. 
300 BP B.&W a, head 2008 4000 = Yale 17 Lo-head TODAY 


1320 W. CERMAK RD. a CHICAGO 8, ILL. 


Steam Power Plant Equipment 


2—500 HP Swett Tube ws. Boilers 165+ 
Press, Detroit U.F. Stok 
1—Nordberg Uniflow direct con- 
nected to A-C Generator 200 KW 240/3/60 
1—Filer & Stowell 24x42 Corliss 100 RPM with 
12 ft. x 41 in. Belt Wheel 
100 ft. 3 ply 38 in. Leather Belt like new 
2—Duplex Steam B.F. Pumps 
Plant can be seen in operation until 
July 1, 1950. 


We also have the following equipment for sale: 
3 Oil Switches 

Condit Electrical Mfg. Co. 

Boston, Massachusetts 

pa DI7A Max Volts 15,000 


3-200 RVA—60 cycle 1 Phase 
Polarity SUB—Pri Volts 3810 

See Volts 244-488 

GE Type H Form C. 

Rebuilt by WN Abbertson & Co. Inc. 
#554242, 554244 


pe 
Operating 4000 
Max Sustained Volts 4400 


218 
60 cycle 3 O. 33€808 
32 Capacitors Type LDSKVA. 
Style #42052 
3 Westinghouse Current Transformers Type KA 
50 VA 50-5 AMPS. Comp. for 25 VA 
8900 V. 25-133 cycle Style 180643A 
Westinghouse Hand Operated Oil Circuit 
Breaker Style 296783B 


J. GREENEBAUM TANNING CO. 
4763 N. 32nd St., Milwaukee 9, Wisc. 


G. yi by E., 3 phase, 60 cycle, 220 voit, 
MOOK D.C. Generator, 12 KW, 125 volt, 
button compensator. 

MOTORS: 2—NEW 1000 H-P., phase, 60 
cycle, 2200 volt, plet 
control equipment. 

TRANSFORMERS: 2—2500 KW, 3 phase, 60 
cycle, 66,000 to 2300 volts. A eunpiate ‘Sub- 
Station. 

COAL PULVERIZER: NEW, UNUSED, Babcock 
& Wilcox, capacity 7500 Ibs. of coal per 
hour, 125 H.P. motor, complete. 

HAMMER MILL: Jeffrey 24 x 36”, type B-3, 
roller bearings, V-Belt, NEW condition. 


A. J. O'NEILL 
LANSDOWNE, PA. 
Phila. Phones. Madison 3-8300—3-8301 


HYDRO-GENERATOR 
FOR SALE 


1000 KVA hydraulic turbo-generator, 
modern design. good condition, 3 phase. 
60 cycle, 2300 volis for 147 foot head, 
450 R.P.M., any reasonable offer. Will 
divide. In storage California. 


FS-6407 POWER 
330 W. 42nd St., N.Y.C. 


COMPLETE. POWER PLANTS 


— HYDRO — DIESEL 
Executed" 
BOILER UNITS TURBO UNITS 


1—140,0002 New Steam Generator 6007, alse Super i—10,000 Kw, Extraction type, 6002 
2—00,000% Boilers, 625%, 825° F.tt.. Economizer i—10,000 KW ‘or—Cond. 

and Air-heater K W Turbo. Generator—Cond. 600 
2—60,0002 Baw 7,500 KW Turbo-Generator, Cond. 
3—30,000% B&W 4502 super’ 5,000 KW itor—Cond. 
1—1000 HP Erie KW 00 KW Cond. 
1—1000 HP Vogt 3 w Kw 

HP Each Bent tube type 200. superheat 2— 1-500 KW } Also 4002 & 

3—509 HP Stirling type Boilers, super — 1,250 KW 
2—509 HP B&W, Sectional Header 2003 Boilers 1000 KW same 6008 turbes 

— 300 HP Straight Tube 2002 Boile !—500 KW same—Also 750 KW & 300 KW Units 
smaller Bollers & Fire Tube Boilers Non-Cond. :—300—500—7 1000— 1500-2000 


Complete Steam Plants with 2—1250 KW; 2—2500 KW; 2—3000 KW & 7500 KW 
Frequency Changers—Transformers! Send us your requirements—We may have it. 
Send us your INQUIRIES for ALL POWER MACHINERY 


CHARLES B. REARICK 30 CHURCH ST. NEW YORK 7, N. Y. 


FOR SALE 


Power plant equipment. Steam, Diesel. 
electrical, boilers, engines, turbines, gen- 
erators, new or used. 
PENN MACHINERY COMPANY 
Jackson, Miss. 


Holly Gravity Return System 
Steam Boilers and Accessories 


RUSSELL B. HOBSON and SONS 


GREAT NOTCH NEW JERSEY | 
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SEARCHLIGHT SECTION 


POWER EQUIPMENT—READY 10 SHIP 


TOR SETS— 
60 cy. SPECIAL BARGAINS MOTOR s 


Diesel Engine Generator Sets Motors 220/440 volt or 2200 volt 


10-100 kw.. 120/240 D.C. Delee Generators 3 phase, 60 cycle 
Gir. con. te 150 Model GBOD-8, Make 
8 eyl. Superior Engines, elec. start Ne. Westinghouse 
engine panels - 
as above with 220 or 440 v. : 
lors 
Westinghouse 
1908 General Electri 
Westinghouse 
Genera! 


Kw 440 v. 3 ph. 60 cy. International 
10/440 v. 3 ph. 60 ey. Deleo Cum- 75 Westinghouse 
DIESEL Westinghouse 
— kva Fairbanks Morse 220/440 v. 3 ph. 60 Westinghouse 
von 
2 3 etir 
120/440 60 ey, ude 125 DC Sete 
10—NEW kva., 220/440 v. 3 ph. 60 cy. 1—100 kw. GB 220/440 v. 3 ph. 
LeRoi Gasoline 60 ey. AC 
3 60 ey. G.E. Gen. 


TS kw. West, 125 v, 1200 rppm, 220/440 v. 3 ph, 
Cr. Wh ASOL! 60 cy. Syn 

Louls Allis 50 ASOLINE 1 ph. 60 ey. Le TRANSFORMERS—1 ph. 60 cy. 

AL Chal. A NEW Onan 220/440 v. 3 No. Make Pri. See. 


1200 
333 Maloney 2500 230/460 
GE. I / A 2300/4000 230/460 
00 2—I'% kw. 120/208 3 ph. 60 cy. Buda GAS. 5 
Louis Allis FAA per! 2500 230/460 
we. Ger His ERAS MNS MOTORS—8 pb. 60 cy. NEW DIESEL ENGINES 
HP 
1 4 -HERCULES, 6 cyl with cow eo, max 
Chal. 230/40 hp. @ 2600 rpm min, 69 rpm 
cs-607 220/ 440 GE ae 25-—-BRAND NEW 6600 cfm 3” stat. Pres, Sturtevant 
(EXT LOSION TEFC) GE = 4 Ventilating with 5 HP., TEFC Wert. AC. Mo 
= an Dyn. tors 220/440 8 ph. 60 ey. 
.E. 220/ 
Wellance c. GENERATORS—3 ph 60 cy. GASOLINE FORK LIFT TRUCK 
TEFC) 1—Clark Truelift 48" lft. 
NEW 50 2 K-504 4 6 NE Ww 100 1200 2 
10 NEW 37% 900 BRAND NEW TURBO SET 
NEW 30 CS-445 NEW > Steam Turbine consisting of 200 kw 


hi-torg ph) 20 40 3 ph. 60 cy 1200 rpm, 80% PF 
Generator—40 kw 120 1200 rpm, D.C 
MOTOR M.G. READY TO iter and Westg. Reduction Geer.-—Non-cond 
Rom HIP 
SK- 500/1000 250 kw West, 125/2 v. D.C. 2300/4000 ph SPECIAL BARGAIN 
Louls Allis 400/1200 1200 rm. Syn AIR COMPRESSOR 
Allis 400/1200 West. 250 D.C, 1200 rpm., 380 HP. Syn Westinghouse type 3 23 


6—240 
350/1050 Motor 2500 1000, with swhds 
00/1300 200 kw. West. 125/250 DC. wire 220/440 a 
200 Went 250 V. D.C. 1200 rpm., dir. con 29 west Site mise Motors or “Oil Gase- 
4 HP, 220/440 v., 3 ph. 60 cy. Syn. Motor. AC, line Engines if desired 
$23/1480 2—7'2 kw. 120/206 3 ph. 60 ey. Buda GAS. 


WRITE, “WIRE OR PHONE YOUR ELECTRIC NEEDS—SEND FOR STOCK LIST. LIST YOUR IDLE EQUIPMENT WITH US. 


Duquesne Electric & Mfg. Co. Pittsburgh 6, Pa. 


MOTORS, M-G SETS 


GENERATORS | DIESEL POWER PLANTS 


FREQ. CHANGERS FOR IMMEDIATE DELIVERY 
6——-Complete Diesel Generator Power Plants. 125 KVA Worthington BB5, 
600 RPM, 3/60/230 or 460 V. with Eveporative Condensers, Air Com- 
pressor, Switchboard, and Silencers. New 1943. Test run only. 


EMPIRE 1—60 KW, G.M. 6-71RC, 3/60/127/220/440 complete. Used only 100 hours. 
ELECTRIC COMPANY, INC. 1—100 KW, Hercules DNX6, 3/60/127/220/440. Unit completely enclosed. 


87-93 Jay St. + Brooklyn 1, N. Y. 
Telephone: MAin 4-5900 


West. 
Elec. Gen. 
West. 


(This Is Only a Partial Listing of Our Inventory. 
Send Us Your Inquiries.) 


7o pine street DIGBY 8-0373 vor 5, w. 


SPECIAL TRANSFORMERS — YOUR SPECIFICATIONS 
meansroumens | ARROW TRANSFORMER CO., INC. | 


OIL COOLED REWOUND 
L AIR COOLED 1932 E. Westmoreland St., Philadelphia 34, Pa. REBUILT 
MURRAY HILL 7-6547-8-9 - PHASE CHANGERS GArfield 5-0433 RECONDITIONED 
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“thi dy 
4 
Wd 
alt 
> 
| 
No. HP 
NEW 20 
vert 250 G.E. 3300 
200 G.E. 22007888 720 
its Wet. MS 1200 820/440 1200 
Wet SYN 387 iss 
150 West. SYN 900 2300 600 
150 West. SYN 1200 2200/220/440 a 
ont 130 Louis Allis PX 1730 
NEW 125 Elec. Mach 580 2300/440 
eal SYN 164 220/440 
185 Elec. Mach SYN 
| 100 Reliance IT 4953207440 
100 G.E. I 72 
100 Ai. Chal. 220/44 
100 GE 1 K 200 
100 
100 
Pal 100 ' 
100 
NEW 15 
Hie I. 
| 
4 
| i 
| 
1 
HP 
100 
75 
60 
50 180-8 
40 
| SK-120 
DLC-50 
wat 
4 
| 
| 
| 
1 
fe | 
; | 
| 
| 
at 
NEW-USED 
RECONDITIONED | 
SH m, Gas and Elect 
J. PARKER | 
507 | 
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SLIP wovens 60 Cy. TURBO-GENERATOR ] D. C. MOTORS 
= HP Volts Make Type 
1800 || Generator, 62% kva, 1200 rpm, 440/220 V., Whse.. 230 (2) GE. cD 1150 
mee ox geared to 50 kw, 7300 rpm, non-condensing. 250 230 (2new) Cr. wh = 
4 /22 5 200 230 Cr, Wh. 
j 250 2200/440 Whse. 600 CIRCUIT BREAKERS 150 230 (new) Cr. Wh TEFC 900 
200 440/220 Whse. 900 2—2000 amp., GG E, 3 Ves ad 100 230 Cr. Wh. cMc 625 
0 _E. 450 — 1200 ampere, 3 pol 15 230 
Whee. 75 230 Whae. SK’ 850 
40/220 
740/220 Speed MOTOR GENERATOR SETS 
440/220 GE. 
1 GE. 50 ¥., G.E., connected to 500 
q ) Whee. 1809 "yom, 2360/440 synchronous 
on 1200 | 1165 kw, 1200'rpm, 240 v.."G.E., conn, to 250 hp, 
G.E. (MTC) G FT 36 1200 rpm, 440/220 squirrel cage 
200/550 G.E. GE kr 1800 | 1-100 kw," 250 Hertner. 1200 rpm, connected to 
2 23 
SYNCHRONOUS evens 3-Ph., 60 Cy 2 L. Allis OGS_— 1300 connected to 135 
He Volts Type | hp 2260/440 V. squirrel cage mot 
400 440/220 on” ATI GE. kr 1800 | 1-75 kw. 125 v., 1200 rpm, G.E. conn. to 120 hp, 
100 2200/4840 GE Ts GE. KF 720]. 2200/440 ¥., syn. 
: 300 440/220 GE. ATI Cr. Wh sc 1—50 kw, 250/125 V., 1200 rpm, 3-wire, G.E., conn. 
250 BR KT 1200 to 75 hp, 440/220 V., sq. cage 
250 440/2 A GE IK 
GE Ik TRANSFORMERS 60 Cy. 
200 440/220 GB. K’ 3—667 kva, Whse., 33,000—2300 V. 
2 fhse., 2400- 80. 
110 {407220 GE 7s 0900/13, 3-800 
9 2 Whee. 29 Whse. CS (NEW kva, (Inerteen) 
15 Toa SETS GB 800! 2300/440 GE » Al. 
GENERA A. C. GENERATORS 300--230/460 
kva. 1200 rpm, 220 volt. Whse., geared to 7300 4 13 A NEW 
rpm. Whse., non-cond. steam turbine, 150 Ibs. pr. om, 4800/2300-280/ v., NEW 
720 rpm $0 0 ¥. GE. 
2—unused 25 kva, 120/280 3 ph., 1200 rpm, genera- 600 rpm j—100 kva, G.E., 450-115/230 v. . 1 ph, new 
tor dir. conn. to Waukesha 6 cyl gas engine » 720 rp 2—T75 Kva, G.E., 480—240/120 v. 
1300 rpm, 480/: 240 Whs 3—50 kva, G.E., 480—240/120 V., Pyt 


STEPHEN HALL & CO. 


HARRY J. RICE pres 
458 SEVENTH ST. | HOBOKEN, N. J. 


POWER PLANT EQUIPMENT 450 HP ENTERPRISE DIESEL 


Model DSG-6, 6 Cylinder, 4 Cycle 450 RPM, 


SPECIAL OFFERINGS air start, solid injection Engine. Unused. 
TURBO-GENERATORS BOILERS ENGINE GENERATORS Other sizes in stock. 
i—New 16,000 KW 13,800 V. 2—50,0008 3008 1—500 KW 2300 V. Unif. ALJOHN DIESEL CO., INC 
ia 2—New 4000 KW 4160 V. KW 220 Unit, 904-10 Pacific St. Brooklyn 16, N. Y. 
3300 Kw 880 2005 C4. 2—500 HP—200s DIESEL GENERATORS STerling 3-6515 
|—-2500 550 V. 250% \—487 HP—2002 2—800 KW—2300 V. 
it ickel cast br: fitted 
750 KW 240 V. 1508 Cd. DEAERATING HEATERS 4900 CEM—Gas sos shaft pomp dirert eonnected 
465 HP Turbine 900% 3—00,000% Pr. Hr. 500 CF M—Diesel (2) 
Write or wire for additional date and prints. @ heed teuether or or 
al ealer inquiries 
| A. LEE ELLIS CO., U. S. Machy. Bldg., 140 Federal St., Boston 10, Mass. wre 
i THE BUYERS | BE SATISFIED—-ALWAYS 2105 McKINNEY, HOUSTON 3, TEXAS 


FOR SALE 
Bargain, complete Diesel Power Plant for cheap 
and emergency power, consisting of 300 and 75 
KW; 3 ph.; 60 cy.; 2400 v. units, Fairbanks Morse 


BOUGHT AND SOLD Modern Unit; Engineering service available. 


We carry a large stock of transformers, Diesel, 521 K of P Bid., Indianapolis Ind. 
and invite your inquiries. Tel. Lincoln 4007 


PIONEER TRANSFORMER REBUILDERS 


We rewind, repair and redesign all makes and FOR SALE 
One Year Guarantee. piste with variable speed AC Motor. Will accept 
THE ELECTRIC SERVICE CO., INC. 
H. P. MANDEL & SONS 
AMERICA'S USED TRANSFORMER CLEARING HOUSE 
SINCE 1912 CINCINNATI 27, OHIO a 
DYNAMOMETER FOR SALE 
200 HP Midwest, Oynamatie Dynamemeter, 250 The Stephen A. Douglass Co 
Votts, 500-3800 Type serial Ne. ° 
Unused Toleds Seale, Controls, have condensing type 300 KW 220 DC Elliot Turbine Generator 
WINSTON MACHINERY CO., INC. in complete units, WILLIAM L. MARTIN, Il, Trustee 
517 South Delaware St., Indianapolis 4, indiana xw Box 476, Bridgeton, New Jersey 
Capacities 10 ooo kw 
on CAPITAL COST Low Unused General Electric M-G Set 
direct connected to Fairbanks-Morse 600 Current cost per KW LOW 130 KW DC fags, 
RPM Diesel Engine. Can demonstrate the ? On What Capacity Unit ? 1444/shunt 3 KW DC/250V direct cuupeabadl 
unit running. Shall We Quote You exciter. AC controlier CR 7890-Y-1. 
SUNDFELT EQUIPMENT COMPANY, INC. Can Supply Boilers Also. ALBERT HELLER CO. 
220 Hudson St., Seattle 8, Washington 630 Fort Washington Ave., N. Y. 33, N. Y. 210 SNEDIKER AVE., BKLYN 7, N. Y. 
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SEARCHLIGHT SECTION 


GENERATE YOUR OWN POWER WITH “‘UTILITIES APPROVED” EQUIPMENT 


TURBINE-GENERATOR UNITS 
3 phase, 60 ee 
6250 KVA G.E. condens., 
volts, 200 pressure, 600° 
3125 KVA G.E. condens. 130 P.S.1. 
3125 KVA G.E. conde 175/200 P.S.1., 2300 
volt, ° TT, 3600 . 
1563 EVA G.E. non-condensin 
gauge back, 2400 volts, 
1563 EVA G.E. condensing 250 P.S.I. 2300 volts, 
3600 RPM complete. 
937 KVA Allis non-condensing 125 P.S.I. 
gauge back 480 volts. 
925 KVA G.E. non-condensing 154 
gauge back, 480 volts, 3600 RP. 
625 EVA Allis-DeLaval non-cond. - 1 
P.S.I. 10 to 1S# gauge 2300/480 volts. 
625 KVA hago conden: 150/ 
Pressure, 2300 volt, 3600 RPM complete. 
625 KVA non-condensing pressure 
15% back, 2300 volts, 3600 RPM complete. 
375 KVA (4) G.E. d 400+ p 
480/600 /2300/4150 — “complete. 
112 KVA G.E. non densi 125. 
10# gauge back 480 volts. 
100 KVA Westg. non-condensing 125 to 150¢ 
pressure, 10% gauge back, 2400 volts. 
Direct Current 
400 KW (2) 240 volts direct current Crocker- 
Wheeler Worthington 440 Ibs. d 


150 KW (2) 3 wire, 250 volts, 225/250 P.S.1. 
Westinghouse-Worthington condensing. 

100 KW G.E. 125 volt 200-275 P.S.1. 

75 KW Allis-Chalmers-Terry, 125 volts, 2400 
RPM, 1504 p 


73 KW (2) Westinghouse - Moore 120 voll, 
densi 


60 KW (3) new Westinghouse 120 volt, 200% 


SYNCHRONOUS MOTORS 


3 Phase, 60 cycle 
5000 KYA Westghs. 4000 volt. 720 RPM (con- 


denser) 
HP Allis, 2200 volts, 150 RPM 
75 HP G.E. 230 volts, 720 RPM 
300 HP 80% P.F. G.E. 2300 volts, 720 RPM 


MOTOR GENERATOR SETS 


500 KW General Electric 600 volt DC, direct 
connected to 710 HP, 3 phase 60 cycle, 
2300 volt, 720 RPM synchronous motor. 

400 KW General Electric 275 volt DC, direct 
connected to 710 HP, 3 phase 60 cycle 
2300 volts, 720 RPM synchronous motor. 

300 KW Allis, 250 volts DC generator direct 
connected 430 HP Allis 3 phase 60 cycle, 
440 volt, 1200 RPM synchronous motor. 

150 KW G.E. 125 volt direct current generator 
direct connected 225 HP, 3 phase 60 cycle 
220 volt, 1200 RPM synchronous motor. 

6212 ~_ G.E., 60 cycle, 2300 volt, alternator 

5 HP, 125 volt DC motor. 


ENGINE-GENERATOR UNITS 


Direct Current 
400 KW G.E. 240 volts, 360 RPM generator 
connected Skinner Unaflow vertical en- 
gine 150%, 10% gauge back. 
275 KW Westinghouse 250 volt, generator 
connected Ames vertical Unaflow engine. 


250 KW (2) G.E. 3 wire 250 volts generators 
connected Skinner Uncflow Engines. 
100 KW Burke 3-wire, 250 volt generator con- 
nected Skinner Unaflow engine. 


ENGINE-GENERATOR UNITS 


Alternating Current-—3 phase, 60 cycle 

750 KVA G.E. 2300 volts 
Skinner Vertical U 
engine P.S.1. 

625 KVA volts, 
connected Skinner w Eni 

375 KVA G.E. 2300/440 
nected 23x24" Skinner Horizontal Una- 
flow Engine 120—150 P.S8.1. 

175 KVA wees. 240 generator connected 
Skinner Horizonta] Unaflow Engine. 


JUNE BARGAINS 
1—8400 sq. ft. and 
4—900 KW, 250/375 — 
generators connect 
15425 GPM, 70 foot head Cen al 
p connected 125 HP 60 cycle, 
2--1000 GPM. 1270 foot head, 4-st 
Morris iF each direct co 


ington surface condensers. 
. 

RPM Fairbanks 
gines. 
pump 
volt, 1750 RPM G.E. motor. 

i, ok HP PS.1. aon 


"1965 EAST Sth STREET CLEVELAND. 14, OHIO Long ‘Distance 


ENG 


zzzzszz 


< 
r 
m 


RPM 

(Marine) 360 
D-4600 1200 
0.13000 900 
D-17000 900 
600 


-4400 4 
35-HE 450 
JL-1335 (Gas) 1200 
D-1742 
44-10 425 
GENERAL MACHINERY a co., 

Te. Vi-0018 insas City, 809 Woodland 


MODERN 
DIESEL GENERATING PLANT 

300 HP used Fairbanks - Morse 
Diesel engine, model 32-E-14, serial 
No. 795310, direct connected to 200 
KW Fairbanks-Morse generator, .8 
PF., 3 phase, 60 cycle, 240 volt, (can 
be reconnected to 440 volt). Com- 
plete with switch gear, starting 
equipment, pumps, enclosed cooling 
system, circuit breaker, silencer 
and stack. 

PRICED TO SELL 

DENNY & CLARK 
1923 W. North Ave., Chicago 22, Ill. 


200-175-150 HP Slip Ring Motors 

28x48 & 24x48 Corliss Engines 

125 HP 1502 1947 Steam Generators 

150 HP 1502 Erie Economic Boiler 

483 HP (2) WT Boilers—i944 

150 HP 900 RPM 220 440 V. Sq. Cage 

400 & 300 HP Spreader Type Stokers 

600 HP Slip Re. & Sq. Cage—NEW 

H. & P., 6719 ETZEL, ST. LOUIS 14, MO. 


Zuality 


SINCE 1906 


or b 
noted) 


ype 
1 (2200 V.) 


KT 
KT (2200 V.) 
AA 


KT 
KT (2200 V.) 
K_(TEFCBE) 
KTP 


126Q 
AR 
1-17 
KF (Vert.) 
Sup 
-—220 or 


I 
BY (2200 V 
TRE 


/THEIR ELECTRICAL CONSTRUCTION, 
HAS BEEN REBUILT... BY EXPERTS | 


200 HP 


Make Type 
Fr. Moree T (2400 V) 
w 450 


Cc 
CW (5 Bear.) 600 


8K (115 V.) 
8K (115 V.) 
Kil 

SK 


cM 
CMC (550 
SK 


5 KW ve 60 V DO—440 

GK. 60 DC--440 
J “Prod 220 be 
250 


Kw 
KW GE V AC 900 
A. listed from | HP 


The Wente Electric Co., 


Hamilton 


203 NO. FOURTH ST. 
Phone 4-86128 


Ohio) 
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UTILITIES MACHINERY CORP 
4 
y 
4 ‘ 
— 
FEE 100 220 135 ECy, 
200 2300/440 240 4 «(14x17 32 1ON 
200 2300 440 240 4 UNUSYy 
300 2300/440 360 6 Y-VA r AlUgs 
HP OMFG. Bas 
20 F&M 6 x 6% : 
| 82 Cat. 4%x 5% 
115 Cat. 534x 8 
scale 120 Atlas 8 
135 «Cat 7 BM% 
40 Atlas 7 00 
1 135 
3 ph 1 180 
( 200 Weet a 
ibe . HP Speed 
i 5 | 900 D.C.—230 VOLT 
500 AL Ch. 900 
So | 5 Gr cD 1343 00/2000 
see 60 West. 500/1500 
1 450 100 West. 850 
J bog West 400/1200 
3800 10 Weat &K 850 
3 1800 Cr. Wh cme 450 
200 sRelianee T2550 900 /900 
M-G SETS 
1 50 L Ch 720 
4 1 50 av 600 4 ¥ ac 1200 RPM 
1 AO Ideal AVX 1200 2 ac 
ja} 1 15 West cw 400 
1 7% GE 520 «1100 440 Ac 9 
1 100 F) 600 
4 ! 106 GE. 1-16 (2200 V.) aso 
1 190 West cw AL 
1 100 KWGE. ATB (8 PF) 909 : 
i 
SINCE 
90 


SEARCHLIGHT SECTION 


TURBO. GENERATOR UNITS 


1500 KW. GE Non-Condensing 3/60/2300 Vv. 
1000 bg (2) Elliott Condensing-Bleeder 3/60/ 


ALSO “TURBO UNITS; NON- & 
CONDENSING; from 50 KW. to 2500 KW. 


BOILERS 
LBS OF STEAM PER HOUR 
B&W SEC. HDR., 200% 

Baw FF 15; Integral furnace 200% 

35000 B&W FI6; Integral Furnace 200 
15000 (2) B&W ‘3 drum; low hd., 160% 
15000 (2) B&W 3 drum; low hd., 200% 
10000 Keeler; self contained, 250 


STEAM ENGINE SETS A.C. 
500 KVA GE-Skinner Uniflow 
312 KVA (2) GE-Skinner Uniflow 
187 KVA Woghse.-Ames Uniflow, Vertical 
62 KVA GE-Ames Uniflow 


Most all units still on foundation. Mang may 


DIESEL UNITS A.C. 
250 KVA (2) GE-Buckeye 8 Cyl. 
= KVA GE-Murphy 6 Cyl., able 
90 KVA Fairbanks Model 32 
75 KVA (2) General Motors; Portable 


COMPRESSORS 
850 CFM (2) 110 Ibs., Chicago Pneumatic, diesel 


driven 
ALSO ALL SIZES 150 CFM to 1000 CFM. 


PUMPS (Motor & Turbine Driven) 
From 200 to 2500 GPM; from 200 to 2500’ hds. 


BLOWERS (Turbine & Motor Driven) 
ALL SIZES UP TO 10,000 CFM 


ADVISE YOUR REQUIREMENTS FOR PLANT EQUIPMENT 


POWER PLANT EQUIPMENT CO., INC. serinn 


be seen operating 


HEATERS (Deaerating) 
FROM 50M to 250M # per Hr. 


ELECTRIC FURNACES 


ALL = COMPLETE WITH SWITCHGEAR & 
TRANSFORMERS 


COAL & ASH EQUIPMENT 
Commare EQUIPMENT FOR HANDLING 20,600 
per 


r.; Riley Pulverizer. Maximum 25 
tons of Ash & Flyash per hr. (NEW) 


STOKERS, PULVERIZERS — ALL SIZES AND 
TYPES. 

CORLISS ENGINE — 18x36 Allis Chalmers 
(New) 


TRANSFORMERS—MOTOR GENERATOR SETS 


39 Cortlandt St. 


COMMERCIALLY | 
UNUSED 


IMMEDIATE 
DELIVERY 


to Westinghouse Generators. 


board—distribution panel. 


| Single units available 


FOR SALE 


WORTHINGTON-WESTINGHOUSE 
INSTALLATION 


3 Worthington Model BB 5—150 HP Diesel Engine Generating Units direct connected 


Rated 100 KW—125 KVA—3 phase, 60 cycle, 460 Volts, AC Current at 600 RPM. 
Suitable for reconnection to 85 KW—3/50/230/400 at 500 RPM. 
Complete with all accessories and auxiliaries including evaporative coolers—switch- 


OWNED & OFFERED BY 


KANE-McGUIRE COMPANY 


1492 East 32nd Street 
Brooklyn, New York 
PHONE: 3-6843 


USED TURBINES 
FOR SALE 


1 Westinghouse Steam Turbine pur- 
chased in 1921. Located at our Musca- 
tine, Iowa, Factory. 


5 Elliott Steam Turbines, purchased in 
1937; and 


2 Dean Hill Turbines purchased in 1943. 
Located at our Fremont. Ohio, Factory. 


Contact: L. N. KLOPPMAN 
H. J. HEINZ COMPANY 
P. O. Box 57, Pittsburgh 30, Pa. 


FOR SALE 
jodern G.E. Metal-elad 15 KV switeh 
if price 


Twe 2000 GPM pumps with motors. 
1-R Compressor 20,000 CF/HR at 100% pressure 
Motor-driven Blower—1i000 efm at 4 
Room 4200, 316 South La Salle St., Chieage 4, Ill. 


TWO STOKERS, COMPLETE 


Detroit Overfeed Rotostoker—double feed. 
Capacity: 500 boiler H.P. Grate area: 45 
sq. ft. Grate dimensions: 6 ft. x 7 ft. 6 in. 
Stokers complete with forced draft fans. 
Stoker ports: 4 feed units, 2 drive units, 
2 blower fans, 2 wind tunnels, 2 set grates, 
2 boiler fronts for mounting feed units. 


PURITY BAKERIES 
97 E. 12th St. St. Paul 1, Minn. 


FOR SALE — NEW MATERIAL 


31,000 Lineal feet +#2/0 Medium Hard 
Drawn Standard Bare Copper Wire 
400,000 Lineal feet No. 1/0 Hard Drawn 

Concentric Lay 7-Strand Bare Copper 


Conductor 

150,000 Lineal feet %" 1 x 7 Guy Strand 
Galvanized Steel, High Strength in 
5,000’ Reels. 


CALL — WIRE — OR WRITE 
GLAZER STEEL CORPORATION 
793 PALM STREET 
NEW OW.EANS, LOUISIANA 
Telephone AUDUBON 2603 


FOR SALE 
1—Nordberg Uniflow Engine, 14 x 20, son 
connected G. E. Generator, 125 K KW, 2 
with switchboard and voltage 
. Excellent running condition. 


CHARLES V. FISH 


501 Ith Bidg., Allent Penn. 
FOR SALE 

1—Skinner Uniflow Engine, 150 to 8 pounds 

, direct ted to Electric Machin- 


ay Alternator 480/3/60. 
THE C. H. NORTON CO. 
North Westchester, Conn. 


BOILER 


Union tron Works, 535 h.p. berinental tubular 

Boiler, 3 drum, A.S.M.E. Code, 199% steam pres. 

sure, agg the following: Superheater, 

boiler meter, electric 

verizer, steel = and bucket conveyor, 
1930, condition good. Sacrifice for quick 
Surplus & Salvage Co., Inc. 

Jamestown, N. Y. 


IF THERE IS 
Anything you want 


that other readers of this paper can 
supply 


OR— 
Something you 
don't want 


that other readers can use, adver- 
tise it in the 


SEARCHLIGHT SECTION 
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SEARCHLIGHT SECTION 


FOR SALE 


1—360 K.W. A.C. General Electric Gen- 
erator 2540236, 60 Cy, 480 Volt, 3 
Ph, 150 R.P.M. With Belt Driven Ex- 
citer. 


Direct Connected to 23x28” Chuse | 


Four Valve Engine £1471, 150 R.P.M. 
Complete Switchboard Panel and Gen- 
eral Electric Diactor Regulator. 

All in Very Good Shape. 


1—33.6 K.W. A.C. General Electric Gen- 
erator 308632, 60 Cy, 480 Volt, 3 Ph, 
300 R.P.M. Belted Exciter. 

Direct Connected to 10°x10” Ideal 
Piston Valve Engine £3469. 

Complete Switchboard Panel and Gen- 
eral Electric Diactor Regulator. 

1—75 K.W. A.C. Electric Machinery Gen- 
erator £77007, 60 Cy, 480 Volt, 3 Ph, 
277 R.P.M. With Direct Connected Ex- 
citer. 


Direct Connected to 14”x14” Enter- 
prise Piston Valve Engine $1495. 
Complete Switchboard Panel and Gen- 
eral Electric Diactor Regulator. 

In Very Good Shape 


2—Cummines, 100 H.P., Six Cylinder, 1200 
R.P.M. Diesel Engines. 
Direct Connected to 50 K.W., 3 Ph, 
60 Cy, 480 Volt, A.C. Generator. 
Belted Exciters. 


1 of These Engines Has Less Than 100 
Hours of Service; 1 Has Less Than 
2000 Hours of Service. Both Complete 
Switchboard and Regulator. 


1—Fairbanks Morse, 20 HP., Two Cylin- 
der, 1200 R.P.M., Diese! Engine. 


Direct Connected to Fairbanks Morse 
12 K.W., 3 Ph, 60 Cy., 480 Volt, 1200 
R.P.M. Generator. Belted Exciter. 


Complete Switchboard Panel and Gen- 
eral Electric Diactor Regulator. 


Good Shape 
1—Eiectric Machinery Co. A.C. Genera- 
tor, 286 amp., 3 Ph., 60 Cy., 440 Volt, 


450 R.P.M. Stub Shaft and Direct 
Connected Exciter. 


Good Shape 
1—Motor Generator Set. Allis Chalmers’ 


A.C. Motor, 40 H.P., 3 Ph. 60 Cy., 
220 Volt, 900 R.P.M., 98 amp. 


Direct Connected to 30 K.W., 220 Volt, 
120 amp., D.C. Generator, 900 R.P.M 
With Starter. 


Good Shape 


1—Engberg Vertical Piston Valve Engine. 


Direct Connected to 25 K.W., AC. 
Generator, 3 Ph., 60 Cy., 220 Volt. 
Belted Exciter. 


Good Shape 


THE WABASH SCREEN 
DOOR COMPANY 
2222 Elm Street, S.E. 
Minneapolis 14, Minn. 


FROM AVAILABLE STOCK 
Rebuilt to N.I.S.A. Standards 


MOTOR GENERATOR SETS 
3 ph. 60 cycle 


2200/4150 
2200/4100 

2200 
2500 /13200 
2300/4150 


3 


ROTARY CONVERTERS 
60 Cycle 


1 3800 

200 
13200 


RECTIFIERS 


BAW 2300 

B-612 625 13500 

GRZ 625 6600/13200 

*This unit with full automatic control good for both 
25 and 60 cycle. 


TURBO GENERATORS 
Qu. KW Make Dese 
1 4000 G.E. Auto Extraction 2508 _ 152 
- Ext. 2400V. 3 ph. 60 
CE. Ort 2300/ 
G.E. 2530/2752 ISP 440V 
3 ph. 60 cy. (New 1944) 


CE. Condensing. 275% ISP. Geared] 


to 1200 RPM, 120/240V. DC 
Generator. 
Worth. Non-condensing 125/150% ISP 


5/202 B.P. 240/480V 8 ph. 


cy. direct conn, exciter 
Non-condensing 150/175 ISP 
5/152 B.P. 480V. 3 ph. 60 
AL Ch. 4252 ISP Geared to] 
12 RPM 120/240V_ I c 
Cr. Wh ensing 25 Isp GEARED]° 
to 1200 RPM—125V. DC Gen 
Whse Non-condensing 1502 ISP 7 
B.P. 240V. 3 ph. 60 cy 


TRANSFORMERS 
60 Cycies 


Ph. Voltages 
3 13800 x 2300 
3 13200 x 2300 
1 13200 x 2300 
4600 x 550 
3 11000 x 445 
13200 x4 


1 
1 7200 x 240/480 
1 2400 x 240/480 


BELYEA 


D. C. MOTORS 


Make 


wre 
6 
MPC 
Cr. Wh. sou 


FREQUENCY CHANGERS 
oR. 25/60 Cycle 2300/2300V 
AC, 25/60 cycle 11000/2300V 


A. C. MOTORS 
3 ph. 60 cycle 
SYNCHRONOUS 


1-Bre¢. 
ATI 
Unused 


SLIP RING 


cw 

cw 

55 

IM Mill 2200 

MT 412 500 


cw 
MT-442Y 


/4000 
S Bre 2500 
IM 


ANY 
MT-424Y 
MT-5598 


MT-566Y 
IM-16 


cs 


>> 


ot 
=3 


Volts 
4150 
2400/4800 
4800 


COMPANY, INC. 


43 Howell St., Jersey City 6, N. J. 
Phone: Journal Square 2-3334 


N. Y. Line: REctor 2-7150 


TRANSFORMERS 


FOR SALE 


2— 150 KVA. 60 CY. 1 PH. 2400-240/480 SCOTT TAPS. 


6— 100 KVA. 60 CY. 1 PH. 2400-240/120. 
6 75 KVA. 60 CY. 1 PH. 2400-240/120. 

S— 50 KVA. 60 CY. 1 PH. 2400-240/120. 
7—37 KVA. 60 CY. 1 PH. 2400-240/120. 
8— 15 KVA. 60 CY. 1 PH. 2400-480/240. 


ALSO ALL TYPES OF AIR COOLED AND PHASE CHANGERS. 


5143 N. 2nd St. 


ATLANTIC TRANSFORMER CO. 
Philadelphia 20, Pa. 
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BIE 
HP Type Volts Speed 
Qu | 1-—1500 S26 
1 1800 600 125/250 i940 QM-R.Bre. 250 140/170 
1 1500 GB. 600 600 1800/1000 600/720 
1 1500 GE 260 1--650 MPC 250 
1 1250 600 275 1 600 MILL 230 400/800 
1000 720 1---300/400 DYNA 1325/2500 E 
25 4150] 1—200/300 200 
1 (3U) 1200 120/240 2300) 30435 
Th 250 2300] soo 
1 500 E. 200125 2300/4000] |—150 600 250/750 
1 400 1200 120/240 440 AE 
1 400 720 9500 
4 1 350 La 900125 2300/4150 
1 300 1200-350 }— 200° 
1 150 Wh. 1200-250 440 
ii 1 14030) Cr_ Wh. 690 2200 

i} 1 100 oR 1170 «125 220 
1 75 Cr. Wh 1170-250 220/440 

HP Make Type Volts Speed 
1—2100 A 
| Qu. KW Make Speed Volts Volts}2-—2000 Whee. 3300 

—2000 GE 5 600 0 
13000 Ge 600 [1000 When 2300 1894 
Whse 900 600 900 Al Ch. (New) 2200 15 
1— 750 Whse 900 600 650 Whse. a 2200 138 
ae 1— 600 Whee Syn 440 300 ig 
450 Whee Eng 2200 128.5 

2— 350 G.B TS 2200 150 
1— 320 ATI 3300 600 iz 
| i— 20 AT! 440 T20 
1— 300 Whse 2300 720 4 
| 300 AL Ch 440 600 
| 225 ok 410 900 
I-15 Gk 440 450 
100 EM. 440 600 
Whee, 00 if 
500 Gk 505 3 
300 GE ano 
iJ 600 TOS 
| 4 GE ens 
} | 00 AIL Ch. 505 
1 | 00 720 

10 2200 a5 
ne 100 Gk 440 600 i 
300 100 AL Ch 2200 1200 i 
| SQUIRREL CAGE 
i— 200 GE 550 
1-200 «LE. 557 440 1800 
200/112 GE. OBS 440 1170/885 
I— 125  Whse 440 
lu. KVAL Mak 125 New) OB Terc 440 1190 7 
2500 Type I-12 TEFC 440 3585 ae 
Pitts i— 100 AL Ch 2200 ite 
1050 WCTH 2— 100 Or 220/440 750 | 
383 Pitts Osc Qu. Kva. Make Type Speed 4 

He 3 200 Whae 1 4000 GE. Tac ooo 

4 RE NU BILT 

MOTORS 

3 

atl 
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When a star appears after the name, the adv: 


INDEX 


This index is a service to readers. Every effort is made to maintain its accuracy, but POWER cannot assu 


responsibil omissions. 
does not appear in this issue but appeared Ay an the previous three monte. 


Coffin, Jr. Co., J. 8. 


Illinois Water Treatment Co. 


Combustion Engrg.-Superheater, Industrial Sound Control Co.............. 222 
Air Express Div. Condenser Service & Engrg. Co. 
Railway Express Agency.............- 158 Coppus Engineering 49, 260 
Allen-Sherman-Hoff Co.......... Second Cover Crane Company International Nickel Co................... 242 
Allis-Chalmers Mfg. Co.......... 16-17, 48, 157 Iron Fireman Mfg. Co............ erevcce 256 
Amerson Dram Detling Valve & Mie. Ce Mie. 163 
Chimney Davis Regulator Ce... Jerguson Gage & Valve Co............. . 212 
A Dearborn Chemical © Johne-Manville 137, 212 
merican District Steam Co............. 168 DeLeval Separeter Co. , 
American Engineering Co............... Jones Foundry & Machine Co., W. A..... * 
American Pulveriner Diamond Power Specialty Corp Keashey & Mattison Co................... 162 
41 Kell Co.. M.E 
Hiabbitt Satem Specialty Koppers Co., Inc. (Coupling Dept.)...... 
Babcock & Wilcox, Co., Refractories Div... 62 Electric Storage Battery Co. Leeds & Northrup ° 
Babcock & Tube 231 Elgin Softener Corp. 
* Ernst Water Column & Gage Co. Littleford Bros., Ine. (Gen. Div.)......... 198 
Belmont Packing & Rubber Co.......... 194 Fairfield Engineering Co. L c 
Betz Co., W. H. & L. D......... Fisher Governor Co. “Universal Atles Cement Ce............. 263 
Biddle & Co., James Flexitallic Gasket Co.......... 24-25 
Foster Engineering Manheim Mfg. & Belting Co.............. 239 
Foster Wheeler Manning, Maxwell & Moore, Inc........... 245 
Boller Tube of America................. Puller Can 251 Marsh Instrument Co..................... 237 
Bridgeport Brass Co........ vere eheaveles 221 General Electric Co., McGraw-Hill Book Co.................... 266 
Buell Engineering Globe Steed Tubes Con... Midwest Piping & Supply Co.............. 58 
om Golden-Anderson Valve Spec. Co. Milton Roy bob 
64 Goodyear Tire & Rubber Co. Li well Regul Co., 
Carey Mfg. Co., Philip..... séousdoscsue © Gunite Concrete & Construction Co National Airoil Burner Co., Inc.......... . 
Cash Co., A. 60 National Aluminate Corp................. 141 
Catawissa Valve & Fittings Co.. National Electric Coil Co................. 219 
Chase Brass & Copper Co., Inc....... o<6s ae Harbison-Walker Refractories Co. National Valve & Mfg. Co................ 250 
Chelsea Fan & Blower Co., Inc.......... 262 Niagara Blower Co.......... 
Chicago Metal Hose Corp................. 265 Nicholson & Co., W. H.... Seas 
Chicago Pneumatic Tool Co............... Nordberg Mfg. Co........ 
Cities Service Oil Co........... osceces SOM Northern Equipment Co................... 145 
Clark Mfg. Co....... caneemiinweMebeonn 180 Hill Pump Valve Co..... 
Cleaver-Brooks Co. iis Hoffman Specialty Co... Oakite Products, Inc................ 224 
Clipper Mfg. Co... Homestead Valve & Mfg. Co. Ohio Injector Co..... 
Cochrane Corp. ..... Owens-Illinois Glass Co. (Kayle Div.).... 
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Pacific Pumps, 
Paraffine Companies, Inc. 
Peabody Engineering Co... 
Peerless Dump Div., 

Food Machy. & Chemical Corp.. 
Pennsylvania Crusher Co. 
Penn Flexible Metallic Tubing Co. 
Permutit Company 
Petro-Chem Development Co., Inc 
Philadelphia Gear Works 
Pioneer Service & Engrg. Co.... 
Pipe Fabrication Institute 


Pittsburgh Piping & Equipment Co... 


Pittsburgh Steel Co. 

Plibrice Jointless Firebrick Co. 
Powell Co., Wm 

Power Co., Inc., 

Powers Regulator Co. 
Prat-Daniel Corp 

Preferred Utilities Mfg. Co. 
Pritehard & Co., J. F. 


Raybestos-Manhattan, Inc. 
Packing Div 
Reading, Pratt & Cady Div. 
Reliance Gauge Column Co. 
Republic Flow Meters Co... 
Republic Rubber Div., 
Lee Rubber & Tire Co. 
Republic Steel Corp. 
Revere Copper & Brass, Inc 
Richardson Scale Co. 
Rie-Wil Co 
Riley Stoker Corp 
Rohm & Haas Co. 
(Resinous Prod. Div.)....... 
Ross Heater & Mfg. Co 
Roto Div. of Elliott Co. 


Sauerman Bros., 

Schutte & Koerting Co 

Shaw Co., B. PF. 

Sier-Bath Gear & Pump Co..... 
Simplex Valve & Meter Co... 
Sinclair Refining Co. 

Skinner Engine Co...... 

Smith Corp., Winfield H.. ; 
Smith Refractories, Sanford Ss. 
Socony-Vacuum Oil Co. 
Sparkler Mfg. Co. 

Spence Engineering Co., Inc... 
Springfield Boiler Co. _ 
Standard Oil Co. of Indiana. 
Standard Stoker Co., Inc.... 
Steel & Tubes Div. ; 
Stephens-Adamson Mfg. Co... . . 
Sticht Co., Inc., Herman H..... 
Stickle Steam Specialty Co... .. 
Stock Equipment Co. : 
Stone & Webster Engrg. Corp.. 


Strong, Carlisle & Hammond Co. 


Struthers Wells Corp. 
Sturtevant Div. 

Westinghouse Electric Corp 
Sun Oil Co. 


Taylor Forge & Pipe Works... 
. Taylor Instrument Co.'s 

Terry Steam Turbine Co..... 
Texas Co. 

Thermix Corp. 

Tidewater Associated Oil Co. 
Timken Roller Bearing Co.... 
Tedd Shipyards Corp., 


Combustion Equipment Div..... 


Toledo Pipe Thread. Mach. Co. 
Topflight Tape Co.. 


“108A- 108B 
. 210 


Troy Engine & Machine Co. 
Trumbull Electric Mfg. 
Tube Turns, Ine....... 


Union Iron Works 
U. S. Steel Corp 


Vogt Machine Co., Henry 
Vulcan Soot Blower Corp. 


Wallace & Tiernan Products, Inc....... 


Walworth Co. 

Warren Steam Pump Co. 
Watson-Stillman Co. 
Western Chemical Co... 


Westinghouse Electric Corp. 


Western Electrical Instrument Co.. 


Wheeler Mfg. Co., C. H. 


Wiedeke Co., Gustav. .... 
Wiley & Sons, John... 
Wilmot Engineering Co. 
Wing Mfg. Co., L. J.... 


Worthington Pump & Machy. Corp... 


Wright Chemical Corp. 


Yarnall-Waring Co. ... 
Youngstown Sheet & Tube Cea.. 


SEARCHLIGHT SECTION 


EMPLOYMENT 
Positions Vacant 
Selling Opportunities Offered 
Positions Wanted 
Selling Opportunities 
Employment Services 
EDUCATIONAL 
Books 
BUSINESS OPPORTUNITIES 
Offered 
NOTICES 
Proposal 
EQUIPMENT 
(Used or Surplus New) 
For Sale 
WANTED 
Equipment 
ADVERTISERS INDEX 
Acker Co., George M. 
Aljohn Diesel Co., Ine... 


American Air Compressor Corp... 


Arrow Transformer Co., Ine.... 
Atlantic Transformer Co. 
Automatic Combustion Equip. Co., 
Bauer, L. W... 

Belton Light & Power Co. 
Belyea Co., Inc..... 

Boswick Electric Co., The. 
Brearley, H. P... 

Brew, Woltman & Cox Ine... . 
Chicago Electric Co.... 

Darien 

Denny & Clark.. 

Diesel 

Douglass Co., ‘Btephe n 
Duquesne Electric & Mfg. 
Ebaseo Services, Inc 

Electric Apparatus Kepair Co. 
Electric Equipment Co. 
Electric Generator & Motor Co 
Electric Service Co., Ine 
Electronicraft, Ine 

Ellis Co., A. Lee 

Empire Electric Co., 

Erie Electric Co., Ine. 

Fish, Charles V.... 

General Machy. & Equipment Co., 
Glazer Steel Corp. . 

Glow Electric Co 
Greenebaum Tanning Co., J... 


(Classified Advertising) 


Gustafson, A. C ‘ 
H & P Machinery Co.... 
Hall & Co., Stephen 
Heat & Power Co., 
Heinz Co., 

Heller Co., 

Hemphill & Co., J. L.. 


Hercules Elect. Machy. & Equip. Co.... 


Hobson & Sons, Russell B.. 


Industrial Electric & Supply Co., Ine. 


International Power Machinery Co. 


Johnson & Associates, Howard 8... 


Kane-MeGuire Co. 

Kirk Co., Wallace E..... 
Land, Ine., L 

Lefax 

Lewon Bros, 
Louisville Cooperage Co. 
Mandel, H. P... 

Martin, Wm 
MacCabe Co., T. B... 
Meadow Gold Products Co 
Merrill & Co... 


National Boiler & Equip. Co 
Newman & Co., Ine... 
Northern Metal Co....... 
Norton Co., The ©. H.. 
O'Neill, A. J.. 

Penn. Machinery Co.. 

Pierce Cable Co. 


Power Plant Equipment Co., Ine. 


Powerite Corp.. 


Prudential Plumbing Camp. 


Purity Bakeries .. 

Rearick, Chas. B.. 

Salt River Power District 
Schoonmaker Co., Ing., A. G.. 
Standard Oi] Development Co. 
Stanhope, L. M.... 

Sundflet Equipment Co., Ine.. 
Surplus & Salvage Co., Ine 
Thompson Co., Inc., J. Parker 
Tomsett Associates ... 
Universal Wire & Cable Co. 
Utilities Machinery Corp. 
Wabash Screen Door Co., The 
Wagner Co., Arthur. 

Weaver, Charles ... 

Wente Electric Co., The 
Winston, A. J.. 

Winston Machinery Co., Ine 
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bringing the mountain to aided 


feeder from the track hopper. For loading the 


Today’s story of the mining of raw materials, 
transporting them over countless miles, conveying bunker, a tripper equipped belt conveyor loaded 
and preparing these raw materials for conversion from the bucket elevator. Automatic scales, 
to energy at a constant and controlled rate, gates and chutes to pulverizers completed 
far exceeds the imaginary feat of “bringing the the installation. 

mountain to Mohammed”. 


This is but one example of the countless number 


Actually, for Fairfield Engineering, the feat of 
designing and building conveying systems, stor- 
age facilities, accurate boiler feeding devices to 
meet specific power plant needs has been a daily 
record of accomplishment for many years. For 
instance, the northwest municipal installation 
shown above . . . Fairfield engineers were called 


in to expand the existing Fairfield installation to 
serve an additional boiler. Specific requirements 
indicated a bucket elevator fed by an apron 


of power plants across the country that has 
profited from Fairfield engineering and “know- 
how” over the past 35 years. If you contemplate 
overhauling, expanding, or improving your power 
plant operation, your experienced Fairfield engi- 
neer can serve you wisely. Write or call-- 


ENGINEERING COMPANY 
335 Chicago Ave., MARION, OHIO 
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Supporting 6530 tbs. of piping 
through 754” of vertical travel 


Tempercture, 1050 F.: pressure, 1500 p.sii. 


Bored and turned chrome molybdenum alloy steel pipe, 


14” O.D. ond 2” wall thickness 


Maximum travel: 75” verticelly, 51%” horizontelly 
Maximum hanger load: 16,600 Ibs. (2” vertical troval). 


ONLY a Grinnell Constant-Support Hanger 
solves this problem easily, practically 


Provides constant support to piping subject to ver- 
tical movement — in all hot and cold positions. 
Maintains full safety factor in supporting high 
temperature, high pressure piping. Non-resonant 
and energy absorbing. Mass-produced from stand- 
ard precision parts. Individually calibrated for 
each installation. Load-adjustment features incor- 
porated into design. Models to meet entire range 

ity 


of load-travel specifications. Minimum headroom 
required. 

Believing that a good piping job is too important 
to be jeopardized by improvised or inadequate pipe 
hangers, Grinnell has developed a complete line of 
stock hangers and supports for every piping need 
from a simple water pipe to a high pressure, high 
temperature steam line. Write for Catalog 10-D. 


GRINNELL 


Grinnell Company, Inc., Providence, R. 1. Branches: Atlanta * Billings * Buffalo * Charlotte * Chicago * Cleveland * Cranston * Fresno * Kansus City * Houston * long Beach 
Los Angeles * Milwaukee * Minneapolis * New York * Oakland * Philadeiphia * Pocatello * Sacramento * St. Lovis * St. Paul * San Francicto * Seattle * Spokane 
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